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,&' s x:poixt suamarizes findings from three research i a-sks coiqris~ng Project
WIIF. . the first phase, i job mode.1 for hu~ zine- detect-Lon wss adevelopedi

apsychocical a-salysis of the mine and botra eeto r'stscdatdiiid literat-wr* on the iiz._vidual differences involved ir visual discrizirwcio~
Vas revie-wd. Flob the int.-ration devieloped, 24 indi'vx.ua. i _1fferenz. -tari4abies
were iaentified as pitential pred&ictors; of mire and booblvtranp detetciol
p=MrFormazca. -7n the second ;bse, predlicto-, measures for- mine and boobytxrzp
Cetect.ion Wer-_ dZValooed and vaiatd he re-StitS Of the Validati*B Shlowed
-thqt mine and boabytr4. detritz-on was prinaiiBy depenor.. Lnxon search spteed =~d
the efforc that aqppeared to be expe-Aded dtaring search. k6-0' etection razes zwd

'd:-,wVaces weze- mo~uted &rr each typ4e of minr, emIoyed during, the v~ali~ati on.
in 1e third phase, fpersorine! selection aiid trairing -etcds fcor mine -nd
boobytrap deteczinn were identified aud rrxasended.
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This ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~-- reotpeet4h.eutso eerhacmlshe n trersac a

Humnhine repot pet.nSpeill the mportt ofcuss .research accomplisned or.,tre eerc ak

Task A, Identification of the P tential Characteristics, Antitudesi, and Acquired Skills
Involved in the Human Detection of Mlines; on Task B.. Valid. Lion of Ahe Potential
Characteristics, Aptitudes, and Acquired Siffls Involved in the l-iuman Detectionl of
Mines-, ar~d on Task C, Identification of Appiopriate Selection and Tlraininwj Methods fer
Humn Mine and Boobytrap Detection.

The Task A research was conducted -m three phaes: (a) deyeka~p-ent of a job model
for the mine and boobytrap detection job, kb) ptrf',r. ance of a , lyciA* l alyss
the processes involved in the mine and boobytiar detection, -6d (e) -evlew of tire
psychologicel literature -with respec! to individual differen(. - involv--d in visual
discriiation.

The work performed during these three phases led t4. the identirpoation of 24
specific chan. cterfatics6 aptitudes, acquired knowledges, and acqu&r kill 2Th s pC-cntall3
predictive of huuan mine detection performance.

The Task 1B research was conducted in two phases: (a)-devia%,pment of predfictor
mas3ures for mines and boobytp detection performance, anu (b) vralic.-ition of the

deveopedpredictor measues. It wa5 determined that 1ofthe -24A individtwal difference ~
vaiables identified during Task A were amenabl e to practical- as~ssment. I e paper-and-
pencil tests _and one perfirnance test were ideikified to meask-e 14 of tlo * variables.
Since it was judged that the remahning three individdual differer--e variables w ild be best
measured under field detect ' conditions, appropriate rne*-rem ent pro:--dures .were
developed.

The paper-and-pencil te ts and the performance test were organized: into a test
batter that was adininistw.ed io 111 male enlisEed pers-onnel stationed at kVort 'Denning,

Geo i-; After completing .ie tesz batry tese men were tested for antip ,--nnel mine
arO boho by-n_ detection proficiency in a wornded environment, ai~ring this fE- t., speed of
Movement Cri~ing search, effbrt e-xpended during search1 and search techiicue were
assessiM. The anfitAk mine detection proficiency of these men was evaluated in an open
country area and also in a rbad env-irronet,t.

The results of the validation intlizated that the most effective oredicti-in of zaine
and boabytrap defection performance occurred when the prediction equatima icluded
speed of movement during search, thre effort that zppeared tco be expended dunuig search,

viua auiy, lee fatvtes participation, number of yea-- of ciiin euc-i in, imeans
by which a high school diplomna was earned (by graduation or coinplztion of I'ne tests of r
Geiipral E~ducational Development), and layal of dogmatism. Also, detection Cates and
distances wer izorputed fix each type of anO-personnel ana antitank mine employed
during the ~dton.

Final!- zhe Task C research was conducted in two -concurient phass (a develop-
ment. of recomnreded selection methods, and (b) developmaent of recommnmde. training

41methods. This task was accomplished througb review of the rescilts Of the valrdrzdio;-. and
relev-ant military documents. Tt ,ws recommended thtat personnol selection fer nitne ard
boobytrap training be based on the results of a screening urocedure and tire v nwpletion
of a test battery mesuring tire variables found to be pred ictiv of detection pytciiciency
in the v-lidation study. The recorniended trzining for mine and boobytrapl dv-~ection
addressed* the ft~lloing topics: speea of movement during search, effbrt expende-r -urng
search, search procedures and basic dz'tectior, cugs. Recoimmendation-s ccerr-hg the
conduct of this training were also made.
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...FOREWORD

This report presents the results of research conducted to identify and validate a set
of individual difference variables predictive of human performance in mine detection. In
addition, it discusses personnel selection and training methods for human mine smd
boobytrap detection identified by the staff of Project IDENTLY from assessment of the
results bf the validation.

This research ww funded under Conract DA.AK0273-C.Ofl6, Project No.
3A460059, U.S. Army Mobility Equipment Reserch" and Development Center
(USAMERDC), Fort Belvoir, Virgini The purpose of the research was to-provide
support for the USAMERDC Human Mine Detector Researci Program by developing
quantitative data for input to countermine syst.mlsubsystem- analyses and identifying!
validating qpecifib design parameters that ar likely to be predirtive of mine and boc-by-
trap detection performaxce under combat conditions.

The research was performed by Mr Jeffexy L. Maxey, .- TheodorR. Powers, and
Mr. George J. Magner under the direction of the Principal ln igat ir, Dr. T.O. Jacobs,
D'recvt ,-HumRRO Diviion No.4, Fort Banning, Georgia. Militay sbpport consisting of
2LT Thomas Fitgerald, SFC Cornell Smith, PSG Lathaniel Her-eson, SP5 R ger
Griffeth; SP5 James Tdpp, SP5"i lph Ham ond, S4 Ennis Brooks, SP4 Cad Cordova,
S?4 Raymond Sineeton, SP4 Lonsworth SMfin, PFC Doretha Heyward, and-pp Ronald
Keen was provided by the U.S. Army Ifantry Rese-ch Unit which is conded by
LTC Willys E. Davis.
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~NTRQDUCTION

Antipersonnel mines, antitank raines, and boobytraps are weapons which conven-A
tional an isugn forces ensplwy to inffict casualties, to reduce the indivi da soidiezsL capacity to respoT-i 10 ot,,hp threts, and to fimit; a unit's method and flexibility of
operation diuring cmoat operatiens. Since- it is likely that these deices wil be used on
fuhure battlefleWds, a need exists to identify individual parametes that predict the
acquisitfi n of the unaidedfunassisted human zkllls required for detection of land mines
and boob~yaps. The ldentffication -nd validation of these paameters were, the pd= m-i
purtesie. of the present pzoject.

The overollct ws divided into th.ee tVASk (a) ideniMUcation of the potential
chaeriscs, aptitudes, and aconired. ski1sT invalred -in the human- detection of mines,
(b~ vzlidafion- of te- identified cfiaracterics, aptitudes, ad abxpired mgults, and
(r) identif icaton of VjprVpriate selection Srd taningI nieodXS for h~UnaA Mme detec-
tion. This report pe~ents the findings that .reslted troii the accomplishmeat of these
taks it is expected thatiformtion provided by !his polecftt %W be tnsed to~

(1) Dereop slcto procedures four improving the input to visual detection

(2) DMvelng tmining and testing rocedures that will im.nwove, mine and
bookb;trap detection perforrmce.

(3) Deflue systern paraters that, can be used ss-inpuri to counternine sstenis
definition an.alyses cuirenfly underwy az the U_11. Army Moilhity Equip-
mient Research and Development Qc-_t-z(USAMERDC).
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r Chapter I

f IDENJTIFICATION OF CANDIDATE P'REDICTOR VARIABLES

BACKGROUND

Uma~. te dttecicm of okects or igesis studied in- termns of the- vaziwan-Ai
environmental (target and backgrouifd) variabies which separaefy or in variou corabita-
tions yield ircrements or decrements in the performance of hminn observers. Obsave

eur.InLa, --is often tecure LthA ol -u-a =iid m orolfiient obseiver

envLonmental tretmnent~ conditons.
Bc'wevz, - ome =rohiems .requ ke afectm on indiviahual dfsee--m Selection for g0

apiud sanemle eerally, a pone' i suved on a erm

peifomanc apierZ i eapl.Ge ure

test or lests , and bih -:sera are then evten b-zLiing on the skIM :- qutk& TI
asmuzction- is 1Ih' inividual aptitude differences; exist. and0 thalt tinig WMibe more
efficient. and effoctie if indivkhmls with high antitude --T, identifted and selected for that
tmanig M -t proo~em u! traini for visz.4 delection _-_ mines an oob-Ytra- is amumed
lo fit -this umd-. The asnmptfon is that if high pefamcnce aptitude exists MO can be
preicted, Mhen mime and boobytrap taining 'an me both =--e efient =d

Adzies and bocel.amtns can strongly_ affect the outimome of a =:mv _ opetat-va, bothby =si±ing~ c =Itfes ama- oaeh nr~ia-Fr e~mrtte, datacollecte yd by ie! -4ied fia-m
33-7tsutane ofteI I vi n the =tts Studied bzfro =onzda

with mines 2nd bov "zps In a recent.st.y conducted kv rh icati-my Lmrene-L
mmvo!~g 21 tank crawa, it wvas fonnd ttsurf-c3 ald antitm'k min emplned as a

b=3::-- to m cvwvmen restdted- in sufficiet, delay bntw military operati=n Wo anst.!
antitank weapons to be bronght to bear en thue asstn g ~i Th ninM:g~ge,.-t
that a -need exists to deve-lop an easily applied, rliabe, znd eff-ctive mesn-- tv deleat
mines wid -ot~~hde or camouflaed in !ieU e=nmm-q=eW&s

Oze pasWle solion try this piWbei is to =mv U raninmg he vis.za
detection peewwomtne of the obstn-w who r. renosi!, nor deec a mesam
bodytams Another possiige softution is to giemiliTtary per-onne Who bmve high
pedfouz. mye aptitude the zeqzonsility of deecin mines and bokbyti-s

Prio-.r resew&.h to~ ientufy in&-d=1il~ differences -zd-=--ve of buman mie ds-_ectian
pedfonznee has been onuduct--,,d 1-1 ownl the Picatiny Ars=-7al and HxnR >tvison

rAD-zv== 4ioet of M==c ad SWtyf-Ai 1Ot vaW RE&MRO

2siik h2 r. t a. C=P ZTh_ rez of-vine ft ~ IM~c ~.

ftec8g parMan40

am ri a~-



A..I 4. Carlock end Bucklin' r.eprn t =e-' soeidrdu e way adet :a inding
cznoufm~ged. partly hiddtn, or realed objects, -hile others zue t. raeira woa has-
indica-ted that !he sAMl is conssten-iff an idividual a goad a etectfrg We type of
bject'h' is usuAly good at de~e othe tvpet ~s. Mo eir he no

deeCtion Of surface-laid munition 6: nzonCams, ==s ntsaes Minm &-d etrzOn
sguate-isusrienlisted puso~d as subj-ects

In addition to 2esabiit hg !b= t detection of sraehdobjects ;is a regiabe
F adinausk sil% the Pw'atiny re;arces hav fZOtfEl tb*At 3C±W feeC !Mfmna-

of objects dletected dI%ied by the to' mnber ailabefrdtcia is Sniiiczuyv

but Only wid2tAcrilted wtb -An-ny GeTeA assffcatio Test JAG-t pafosr-I ance (a gen=,zA abiit mnewsuel Hidden Figures Tes' mn'F! pomfornce (a m rof
abiity to find embedded fW-anes), timnespent searcbing 2ad the peamity dim-7essios of
reflti4-on cztion tr4 p'J.eee.. dOnrer. 00 the neatfre 60Pk, th-cZ MMv !iOWn that a
;r.& 'rrlay of o$'er notqu (both peldrma-ne and p -%er-2md-peneiB). pe1a~w'*-t1.

Nneytd Iagae have al.o std kizihidual difference i!. the dstedin of
mines and bo4_fln- They intwiew-wed 2nd tlested fl8 enlisted znd office pezsonn !.to

veezpartas e ewre-ectu? m m and-booytzp deteeois In lki;

Data were gathered oa 21 ini~ta! difeence niit.Anatiis rm nz045
two sua~sAblt o Use Co =psad AXbiRy to V nl Sp-rts -teitti;n&s-
Weltc saini~atly correised ivith detecton axrdisa fdwwr.te r&±iobip *'unw

only morirdae Furte the :-tcntp betweenm tbr, r1g 9ra
ihk~ld gwpal. andi embedded figrer aR* meszues) ~ddetecio= esperr2-:e wr

iis dear fom ther resuts- tne few mTicuvea'fz'taib be=
deacoasrated to be c sat nd sig atly re~frd to hetMizne dfecticn aet

7bc- e1 of thatnm Tcsk A resehtts o tif the eomt4~ 2 &aniaistk

tbaitheandc rz.s sls ino een sb tct on ofu ti a 1:- d booytrMs. lt

phase of The wMr was acomcbsix in t7~reuem up- Pi a job medAl rz cr&tk ha

zn ~ ~ ~ ~ ~ ~ ~ ~ -% SteC- rpdJr tn-a:te~C~'P4 0-1 Vbekirz Cctc S. Mbe WJre

Circ=3ni Sztn AG3. 7Tht S-=. r-d trrv = zt a. cnr-tty GscAn-i 7echg (cr341 c

A==n3r, NM NwJrrsy. Miy 19Th-"

-Mr,I- 4s-- )tnvprn GA. A Zygfcbrs - tz- .vn *ttpZenl
!~r' vtnbc ci C...sic Cr~j ~4ns.HstsR~O 2hdacsi Rpcn. -342 Jat



identified the inputs to the personnel who perform the detection job and th vtputs-
they make back into the infantry combat system; second, a- psychological-aaioi is wasi
made of the mine-and boobytrap detection task in order to deteimine the specific human
= . i cognitive and' perceptual aptitudes that are -'likely to be involved; and third, a review of

the psychological literature was peformed to id~itify individual differences that have
been shown to be rel.ted to visual discrimination.

The Job Model. The detection of mines and boobytraps is generally accomplished
within the Light-Weapons Infantryman Cyslem. The basic components of this system are:

(1) Mission
(2) Organization
(3) Operational Techniques and Tactics
(4) Equipment
(5) Personne

.rich of tlise components was systematically studied to deter ine the effects they have
.- O) the mine and-boobytrap detection jo'..

The-=study of this system began with a review of the relevant mine and
g boobytrap. detectibn Iiierature. It was updated thlrough discussions with persoonel who

'preser.y donddct -tining in this area and through on.-ite obse ration of U.S. Army
Wmifintry Schbol- Ihfuction on this topic.

l9feXt, Ah~iodel. mfs tieveloped through analyfis of' each of the inputs -to
detetor per nn -Ftefiit b e vaous components of the system and through identification

: deeco p te-t,:) I e dg tn'!xdtrog nay s of ea h -tenpust

of the rutputs i; ck-ihtci t P system'required of the detector. The result of this step was
a-mdd~l 66iateifies tle paamdters of the detection job and the tasks required for
%-uc c-i mUC corw-'etion of this job.

TheL syhlgcal Anal~,sis. Using the detection job mcodel aw a guideline, a psycho-
logical analysis -of the detection process was performed. This analys~s was based on a
survey oif' heoretical psychological literatmr that addressed the processes uderlying t.he
detection of objects 3ii their natural surroundings. The result was the identification of a
st of Cobgbitavf and perceptual aptitudes Viat are basic to the accomplishment of any
field-detection task. -

The Visual Discrimination Literzture Review. The review of the visual discrimination
literature was limited to the psychological research conducted -within the last ten
years (1962 1" 2) and only that -which involved normal human subjects, A given study
was included only if the eff,.ct of some individual difference variable (or variables) was
assessed and then only if thi, perceptual task involved some form -f visual discrimination.
From this review it was possible to identify a set of specific individual difference
variables that have been found to be signficantly related to visual perception.

RESULTS R

Thii Job MNode! input6-
The counteniine mission of friendly force- is to de et, avoid, and (possibly)

neutralize enemy mines and .booby-aps. Mines are defined as explosives or other
materias that are nornially encased ind at 'designed to destxoy or damage vehicles
(antivehi.-ular muines) or personnel (antipersefanel mines). These devices may be detonated
through the action ot the vicir, by the' passge of time, or by- controlled means.
Boobytrap ape defined as explosive charges- ihat are detonated when an individual
disturbs apparently haimless objects or performs actions that ere usually considered tc
.-rodue harmless eofisequeuces. Infantiy squads, platoons, or patrols normally encounter

' these devices while on dismounted offensive or reconnaissance operation.

7
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When requesWed mine- detection assistanice may be provided to tactical units in -the
form -of -engie ers- with rh ine detectors; and- fraikied mine/tunneil dogs. However, the use of
mine de terctors is.normally limited th roads or cleared areas. -bogs -usually ar not
available in -sufficient numbers to accompany all -infantry units on operations. As a
consequence, infantry units -depend primarily on the ability of selected individuals (thie
point and stack men) ro detect mines as they move through an area. The individuals
designated for this task are usually riflemen or other members of a rifle squad or-patrol
(MOSi 11B20'throllgh 11B340).

The point man bears the major responsibility for detecting mines-and boobytraps.
He usually operates a short d:istance in front o-A6 his unit as it maneuvers throygh its area
of operation. In addition to his-detection responsibility, he is required to search for signs
of enemy -presence. The point man is usually backed up by the lack man Who has the
responsibility of covering- the vuint man and as~isting in the detection effort.

The point man normally communicates with his unit by hand-aLid-armn signals or-by
voice when the lunit-leader moves- up to the point position. The-point elemnet is rdested-
periodically eitheftrbuh replacemnent or during1 unit ifreaks. It is ;- com~mon custom to
identifty unit members Who hive -better than .average -detection skill -and. assign -to them

thpjoint or klack m arres~ohsibiliti&s. hIdividuals charged With -d etecti on rsonsibilt
at the unit fleid'. ndrmally do not -use mechanical or electrical devices as dids-in the
detection- task -during-zoffroad operations. However, they may use nonmechanical -itehs,
such asrfobes or iiH~t.sti &(fr detecting tripwires).

Point -and- slack- me. ise a-0.et of tactics and tiech.-iquc-s that are-based on their
training and experienc-. -For example, detectors in Vietnam usually had received only a
-limited amount of counterifne tiainirg in CONUS, which then was suppleMented by
additional instruction from their overseas unit and by a gradual breaking-In process durn
their initial exposure -to combat operations.

MUC - of thi? initial CONUS landmine warfare trainin is oriented toward conVen-
tiorial U.S. Army mine-laying techniques. The portion of thiz training that was related to
detection placed substantial emphasis -on (A) what to look for, by describing the chamc--
teristics of typical- en~my devices, and (b) where to look, by discussing the enemy's
typical methods of employing these devices. The next step in tis -training pzncess
required the individual to negotiate mine and boobytrap lanes of varying degrees of
difficulty. The final stage of training overseas provided knowledge and experience specific
to the area of operations in which the individual vould Work.

Fiorni analysis of'the job iiiodel inputs, the following paramneters were identified as
having an impact upon the performance of the detection job:

(1) Mode- of unit operation-mounted vs dismounted.
(2) Amount of available light-daylight vs night.
(3) Detection a-sistance-assstance vs no assistance.
(4) Operations area7--on-roa&- vs off-road.
(5) Individual skill level of personnel performing detec-tion job-MNOS 111320

through 11B40.
(6) Daitiesperforroed mn addition to def _ction job-none vs some.
('7) Number of men performing the job-one vs two or more.
(8) Amount of rest the man performing the job receives.
(9) Use of detection aidc-none vs some.

(10) -Amount -and type- of. prior detection training.
(11) A.,;, -unt and type of practical experience in the detection job.
(12). -Atount of basic mine .and bogbytip knowledge.
(13) Aiiount of 1mowledgeub Jo speciic mine and boobytrap devices.
(14) Amo unt of kitowledge pf speeflc mine and -boobytrap activation. r-tios
(15) Amount of knowiedgi, o enemy emnplacement tactics.'_
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(10) Knowledge of the current intelligence concerning mines and boobytraps in
an operations area.

(17) Knowledge of -mine and boobyvtrap detection signs.4
(IS) Techniques used to search for mines and -Loobyiraris.

It is 'clear froma consideration of these parameters that the followig individual
difference Variables brobably play an important pari in detectior. performance:

(1) Individual sk" level (MQS).
(2) Amount and type of detection training received.
(3) Amount and type 3f detection experience.
(4) Acquired and current knowvledge of the types of mines and boobytraps

sought.
(5) Acquired and current, knowledge of thd use of mines and boobytraps -by

the enemy.
(6) Knowledge of the cues associated with the presence of mies and boobytraps.
(7) Search techniques used'during detection.

-The Jab Model Outputs

During the completion of the detection job, the detector can be expected to
perform the following tasks:

(1) Search by (a)-looking ahed ia the dizection of- movement for signsw of the
enemy -or mines and boobytraps, (b) bringing the gaebaJinlongt
the -left~ and right of the pitanned direirlon of movement, and 1c) checking
the areas to the immediate front.

(2) Move slowly, siceadily, and carefuslly during detection effort.
(3) Maintain alertness for sound.,~ and smelUs indicative of enemy personnel

during detection effort.
(4) Maintain alertness for signs of mines and boobytraps during detection

Wfort.
(5) xMaintan patience during detection effort..
(6-y'Mintain persisteace during the detection effort.
(.7) Lc~ck for man-macla objects in the operations arm.

K, ~ (3) L6*4c for -1-nourr, warning signs that the1 enemy typiai1ly uses to warn the
)ocml inhabstants of the presende of mines and boobytiaps.

(9) Look for camot-flage that is inadeq:'ate, wilted, or out of place with tMe
immediate sreidns

(10) Look. for partially exposedrnines and boobytraps.
(11) Lo-ok for exvosed trigg1erIngd e vi ces.

(12)Loo forsigs ofrecin hnra presgnce, as listed below, and indicators
of possible mine and boobytrap activity in the operations area:

(a) Young trees that have beer. bent and/or bruised.
"(b) Branchies that appear to have been bent, hroken. cut, or squashed-
(c) Leaves that appear to have been disturbed or walked on.
(d) Roots that have been bruised.
(e) Grazs that is bent, broken, or changed in color.
(f) Grass that contains material which may have come from combat

bc~ots.
(g) Small har-like vine filaments on the bark of trees.
(h) Vim%- that have sap flowing out of cuts or nicks.
(i) Dist~urbed or squashed moss. 4
(j) Large and smiall plants that appear t*e1iave beer. disturbed.
(k) Rocks at the exit from a stream that appear to have had wa~ter

Wpashed on them. C S
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I- (1) Stones and/or rocks t-t appear to have been dissurbed.
(m) Dead lgs that appear to have been stepped-on.

(n) Distured. or damaged, worm casts (wet or dry).
(o) earth.
(p) Footprints and seapes in the sand- soft terrain, alonj stream banks,

in shallow water, etc.
(q) Disturbed watex.
(r) Dew that has beer disturbed.
(s). Ashes from a fare (hot or cold).
M(t) bisturbed cobwebs.

(13) Develop a fenersl knowledge of the enemny's taics/tchniques for
emlO~ying-mines and boobytrap.

(14) Study recent mine and boobytra incident reports.
(15) identify ri)ew and unu "m techniques and devices reportedlytirg

-z. _urntly used by the enemy.
(i6) Discuss enemy mLne a boobytrap activities with inteilighcc_ a! e.-,

.tions perzsonnel.
(17) Study mine and boobytrap mavs (plots af reenrt mbie and boobytrp

activities) compiled by own and adjsen; units.
(18) study mine and boobytrap photographs compiled by own and adjacent

(19) Study after action reports for details regarding emy use of mines and
boobyf'aps.-

(20) Study mine Wafr -e notes for detais regarding the use of nAinei cnd

-D(21 Discuss enemy mine and boobytrap activities wmith feliew soliems
Upon detection of a device or cues associated with a devkie's preseice, the detctor

will pass tha iifonnation, about the detection back Wd 'the otffez imember of tbe unit.
After finding dications of a mine or boobytrap, the detector wil investgate

farthei to c;t'nfir the detection and idenfti -the type of device located. He wifl then he
* able to make-a more complete -eport to his unit an assoc d elements.

From consideration of the job moded outputs, the follov, g parma.ters (which
themselves are not output vwiables) were ident-iffed sa Laving an -npact on the perfo.m-
azce of the detection job:

(1) Search technique emIployed during deion.
(2) Speed of movement during search.
(3) Aler ness manifested during !etectson efrort.

()P.eatce iffested duringdetection eifo-t.
(5) aei - nifce mnnfe ted during detecion effort
(6) Knowledge of natume of the miniEnud boaby .ie ing soght.
(7) K-owledge of the cu-es ass cated with the pren-ence of a mine o:

bbobytrap.
(8) X,.wtege of the currant -peay tactics and technniues in the use of mines

and boobtram.;
From this of parkpiexr- ,t is easily seen tU-,al tte follovemg invkiidual dirffeMece
-vaiables <e likly to -affect the p-mformance of the detectionjob:

(1) Seur. tecbriiques.
(2) findiidual motivatioii.
13% Speed ofinovemeni during se-zrch.-
(4 1-, Kowledge of the types of mies and boobytraps sought.
(5 Knowiled-7 of the cuf* associated with the mines and b-oby-apg zn.ght.
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The Psybologuir; Analysts

'The dfectiv use of the eye during suxrv e i_ . _5 :!ect targets of milita-y value
de-pends primarily upon the man behind iZ ie y'e. 11 raw dahc .of the military envnxrn-

-. nt are fil ered by the user for inftr mt n relevaint to N goal set, that is, his-
1inst. uctions or orders. This pro-a-s iC %'tecterihzed by selectivitj which implies an active

process. ifi which current 'I. nput is integated with ree.2-vat background informa.
tRI~. A basic caesaT' h fI57i ;owx? froln this anhlyziis concerns tbe nature of this selecti'n
pr&ess whether ilM-'idual difoerencd variables affect it, and vd- ether it is trainable to
high sill les. The presnt tion a.dresses ihis question.

Detection consite of s&sing objects. Before an cbject of nterest can be discrim-
inated from other objects in the environment, it mint be registed in some way. This
can occur only if the object becomes distinct from its backroui. The emergence of an
object hrm its background usually requires some increment t time. Further, his
emergenme will occur only: if the difference t re-shold of that obj .tin the environment is
eraec4d. Thet difference thre.ehoil of the object will depend i! ificantly on object/
bac- gmrid parameters sui as skarpness of ebject corntoars, b ground homogeneity,
object contour integrity-, jecttfib -kground contrar, atmospheric-taenuation, and so on,

Based on the preced&L. anal.yAig it apears lojical to assert , a basic requirement
-f the detection process it 'sensitivity to a difference in the envirorment that- signalsne
presence of a iarget obiec The difference thre-4ld iiaries accordh.g to the vaiies of
othet variables. Ftarther, tue "difference" itself implies that the observex has ome
standard or base against -iich to compare his immediate vhsual ,-,pezience. T1 7 base
logicaLy could originate fr-mn prior learning--for example, instmatc1ion F to th. shapes
and sizes of hostile targe objects. Or, it might exist in ,hie fora ,f son.ome sort of
comparison process. in which the obserer compares one part of the e tontent with
another. As an example. re!ulmarfiics in the ordinarily non-regular en-ironni-nt might serve
to generate a "runnirg '4tandard" that changes with the environment, and iM derivd frorm
that environmenL In either case, the intensity of the stimulus minst exceed: the difference
threshold -)f the obserrer T:r that object in that environment. ;art of the problem of
studying detection, the.zefre, is to learn how difference thresholds affected by
environmertal factors and-individual differe-nes among observers m-

it. addition to visual detection.it is neceswy to consider cognitivje ,1tection, which
supplements the visual det -vtion proces-s This consists of determiniag ihat objecr are
present when there is no direct visual image of the ob;-uL Cognitit p -cepien consists
. d duction, inference, or some ober - rzoh ocrss. It usualy is biwd on. stimulus
inputs that are Nvpically associatc%. with the physicl presence of the -:04ec, , nitive
defction probably is heaily dependent on t.e integration of enviroien.aI information
believed relevant to the targt objects, and on deducionns from *ie ir4vated informa-
tin. That is, it is considerably morc tlhan just a function of rare -c,4orv input The

-- nun-scnsory processes of judgment, cognition, and ded-iction ae invoh_-d and important
Recognition is sensing or noticing objects that have significane. This implies that

the objects are distinguished from the environment and labeled as hav g signifiance, but
without further specific labelfing. An implic*tion of this definition is tha, the ob.rver has
used morc nformatirn than tkat obtained fromL .immediate visual stim,-r. Identification is
the process of sp-cifically lahling an object of Signifcance. It is a naft-:.l cons-equence of
futher information gathering. folhoeing initial detection, and also X-'tolved judgmental
pro-cesses.

From this analysis of vistuaL. gmte, aid military detectio.7, it is possible to
identify aptitudes that are likely to be inivied in the detection process. 'rhese axe
summarized as follows:.

Jl) Aptitude for the discrimination of envirranental chang-e.. -A

(2) Aptitude for separating figure from g-ovu.d in _tural cmu-ronments.
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(3) Aptitude for detemining and extraing relevant stimulus inform-ition from

a stimulus array.
- (4) Aptitade for integrating oartiAl simulus information with cusient memories

to accomplish a taik.
(5) Alr-ude for making deductions Irom both full. and partial stimulus

inio.ton.
(6) Aptitude for integating internalized, specialied knowledge- with current

faA results to accomplish specialized tas

7be Lifiature Review

This section will present the results of the lit-ratu revienv, tut will :ot deal with,
individui studies. Examination of Psycbogicdl Abshr;i for the period 1962-1972
identifed 190 candidate studies that seemed to be cnncemiEd with the effect of indi-
x- dual _ffternce -vriles on visual discrim ation. tese studies were read to a their
relevance to human mine detection perforna-ce. Only 19 were ultimatedy judged to be
releva-t. Table I msmmarizes the trariables identified in this search.

Table I

Individual Differences Assxciatmd VW.* Vial
DMscOrimination Performan ce Identifiad Throula Lfterature Review

~~Age (5, 12, 13, It-, Ig 9J-

Cultural Aff=ia~tion ,.,,.

0Dagratxsm (15)
Fatigue (6)
Inte-lig~nce {7. 1W.

MeaifestAnxiesy . 'OM~)
Pst Vistal D n.Z Fx.perienc (2, 4)

Percepi StyIe I!
- Re~igic-is Affli3at 11-9

Sex (Male -4s F _ e } D)
Sinoking Habit -- ar-e of .9)
VisutJ Amuity 0,~ 10)

Note: Nurr~er in . ranthet= reiar -o iteiuin Se e ted 8ib~oga;ey

)dentified Candidate Predictor Vaiabies

The oWective of Task A was vo -den *fy a set of candidate predictor variables for
mine and Loobytra detection perf.arniance. Table Ii summarizes the variables identified
from analysis of ihe inputs and ostputs of the detection job, the psychological analysis
Gf mine and boobytrap detection, and uhe literature review of visual discrimination
performance. Specifr individual differenzes mre lised under each of the following
categories

(1) Physical characte-riscs
(2) Peronsi chear ersLtic
(3) Mental chracteristi s
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(4) Personaliq charactem-scs

(6) Acquir-ed slls

7)Acquired knowldg

Table 0

Individual Oiffimece Variables Identified Varintj Task A

phy Sical Ch"&?;Wtsrisecs ?4atve Aptitude%
Age Aptitude for Discii.- EnvironmnestaPChange
Sax Aptiti-de for Separating ivure From C-rcund
V.uval AcUi ty Aptitude for Detennniihg ard- xtracfirrz Rele-

vant Stimulus Information
Persoca Chceriti Aptitude fo; Intcgrating Partial rifforma1t'.n

Cw~ua AfiliaioWith Curcent Memoties

Religous; Affislitio1I ancI'Complete Information
Ssmed of, Movemnent Atuefo neraiing Special rno-ledge

Wih' T4ck Resuits <

MWW'~ Cli atriSti-. Acquired Skills

Intellience 8ckg!-ound Experiane (Skill Level. MOS)
Formal Training (Saarmh Te&niques; Amount

Penmriy Csrct~istzzand Type- of Detection Training)
DogrnatismCombat Experieno-, (Amnount ind type of

Wnividual Momjutton Detextion Expcrience)
Manifes.t Anxiely

Pceptoa Style AcquiVd Knowisdaqe

Acquired and Current Knowvlecoe of Types of
Mines and Boobytrapzr

Acquired- and Current KnovAedwe ot Use of
Mines amd Boobjzraps

Knowledire of Cxes Associated With-tiva
Presence of Mines and eF'bvrap

A tote) of 24 indikidual ti!,emece -variables vvere identified by this work as potentially
pedictive E human Miine deteetiort performance. These. results Wnicated that there
should oe krdii;dual differencmes that are s*gnficantly tie ttd to field criterion veedozm-
ance. To test the tbleoretical retionship bahveen these- variables and actual detection
performan-e, the field vaidzntior- discussed in Chapter 2 was conducted. The results of
this Val. dation served to etitablish the specific variables that were related to field -I*4ec-
t.onpetformance,
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Chapter 2

VALIDATION 'OF CANDIDAYE PREDLCTOR VARIABLES

BACKGROUND

A primary goa1 ol the USAMERDC Human Mine Detector Researcii Program is to
identify individual stdlls and aptitudes required for effective perceptual detection. Li
Tosk A, 24 idividual differences wre identified as potentially predictive of human mine
detection performarce (see Table ll. The primary Ivarpost, of Task B mras to validate the
resea-ch re ult- of Task A to discover which of the idenrtifed individual diffeenc are
significantly related to and Predictive of detection performance.

APPROACH TO THE -TASK B PROLEM

The validation of the identifkied -andidate indidal differences was azcomplised in
two steps. First, predictor measuJres fox mine and L iobytrap detection performance i'ere
developed. Second, the developed jredictor measures were validated against fieki
deection peroimance.

iredi tor Measures Development

From the list of idividual differences shown in Tahbe 1, a set of !1 variables were
judged to be amenable to practical assessment by HuwRRO resirchers (se Tble 111.

Table Ill

Individual Difference Variables Ju&-ed to be
Ameable-to Practical Measurament

Physical Chamrcirz s nt=

Age Aptitude for Di i.-n3tit 'E" cironmental Ctm-*e
Visxal Acuity Aptitu.je for S-paratir- Figure From Grotd

Aptitude for Deturnming and Extractinq Rete-
Per- -- i Chwacteristcs ,rAnt Stirmu&lus Infom ation

_P-esen of a Smoking Habit Aptitud3 for Makkug Deductic-ms From Partial

Reit;ious Affiliation Information

Sped of Movement

Perronaity Ch~racterilsis Seckryound Exerisnm- (Skll Ui& 1*440SI
0-nff :tisrn Forma. Ttizi, 4" fSeatch Techniques)

Irdividual Motivationr
Manifest Anxiety
Perceptual Styte Azqufred znd Cirent Knowkdge of Typ s at

mines anm 800rimWy c -
Acquired Ad Curent K.AV.edqc of Use of

Mines and Bobytrps
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Next4 ten p&rx-an-pencil tests aad one pc fo ince test wee identified to measure
14 ot these -tri-ables- (see Teile.&V). Tree of the selectedl variables (speed of moveatent

rn during -search ,' areh U.-:hniques, and iiidi Oal motivation) were Judged to be best--
measured darisg the cor2ilation, of the field derection p-m4lciency tee&- ?ioccdures for

mearri~ thee- ndividual differeece, variables weze dev'eloped andz implement.-d &zing
the completion- of tiie~ field pioficiert-.y te.t

- TaiaIV

Pawe-and-Pencil and Performance Ifests Umfted to Measure S
the lIndividw! EDifferendes Judged to be Amrenabe to Piactical Assswent

Test I-ividual Differeece Antsed

Pt'sonz Infomeioa Formn63
Duty MOS

Test of Visual Acuity ViulAcuity -

Persoral hawaecmisus Inventory Prewence of a Sr-nok4ng Hzbit
Relkjious AM 46ator.

Rokeachs Dcgmatisr Scale (IDENTIMFY Dgnts~
Opinion Ouesionwaire)

IDENTI FY MA Scale Mzwifes Aniety-,

ETS Errbedd Ficures Test (Shot Fort.-- asceptuai Styie
Mc-difieOd for Group Pmeentation) Aptiturde fr Separating Figce Ftwn Ground

IDEWIFY I__oation Ercn Tms AptiWdifw-- De-eniring ad Extcirg Rd--ixn
- F~muusI nnation -

IDENTIFY InrmOAew Obi-ect Test A,.. for imlaig Deik-stion Fron Parti

IDEN1iFY Can-e De-tectio-n-Te.t ppTiwude for Di min*V L wimo-nental aun-e '

IIWNTIF Ku-- and Boobyt rdaorma. Aupt-uked zrW Curent Kno~ede- of Typft ut
tion Test - Mimes a:-d Sootri-trara

'A--xgrsd --id Curent Koed of Use of Mines

lnaaddition to the variables show in Tatole I-4 the Ifollowing variables were judged to
have sO-1rne 1il'10O1 of being associated with detection proficienscy: heigbtk we&t, team
orientation, tpes of zpecialized chvilia training compkzw; means by wbich % high
sehool diploma was obtazsed (graduation from higa s&hoOl .5r completion- of the tertU of
General Educaticnal levelopznentl level of ctiites paiicipatio. L-rel of backgzround
confidencih, eelof background despair, level of ste-ss ressiarce. and race. Th1re tests ued
to mewimr these va3ibles are shown in 'able V.

The tests shown in 7hbles IV 2nd V aze de-scribed-- in the f-R~lowing pmmgtphs:;
Pmron-l Wnormation Form. This HunRRO fom~ wez- designed to collect two

types off informtion an the form : vrite-ims (name, soial s~cui num. ber. curree
duty' MONS, age, height, weighit, specialied training ) and ompletions (n-umber of4

Spmed or zro- .: diserc is dffined u tbieraze S! td an iadividca -.F-." 'wbfle Sz2-rCwin
fuIk m . b.. 11.M

- -=~Th ~,s..



Tzble V

Paper-and-Pencil Tes- Ud to Measre the
t.&ividvaw Difeence Variab~es Judied to -Hr.-e Sc~m Lilihood of

Being Azsocia With Deteciion Proficiency

TWs freividtA Off feences Assessed

PasocCrl InfG-m-w4.n Form Hki

Types of. Spea- Lzed O-Aiian Trairi Ccnvksted
flurntet of Yea--s e. tOv ia Ed-uakm a' itad
fMezns by WbiCP. e l~ School DV:aa-a rin Eanied

Acfivitifs Itzven- -t le.el of Aamaiees Parccipira

Lere Of St resitac

T~l Oeso~aireTeafn Orierntrfin

years of ciiineducation, -mzeans by vchih hjgh sc-hoot diploma was eared. and
race). 4 In 2M-tion, Uhis f*-.n orvided for assesunent of the combat ana detDcfio.n
esperience uf th-e respondenL Finaly, themt wa a -- pace for recording the results of
a visual ecuity examination..

Test o! Visul Acuit. TisW performance test reczuired the examinee to indicate
thi direction left, right, up, down) thiat uppa cas _Es (subt~ndirsg various visual
angles) were pointing on a stndardized eye charit Es sWbtendine the Same VIESU2l
angle appeared on the samk lin. From Vhe tap to the *ettom= 6f the -hr, the size
of the isual ankesubtezdy thes on each wdeesnd from 10 toO0.
mnuites of ;7a arc. To cnampletiz the test the examine-e stood twventy feet from the
chart, Which vv pieced upright hi a wlilDfumin-ated -room.~ The exinCe waS zsked
to reed the top row on !he cl-ar (Which contains Just one E) a=d indicate- Lhe
cteton thit E on this lin~e v&-as penThe e-xarniee vas asked to repeat this
procedure &xcage4i for each lower row oni the -hi -4 rnie rcre h
number o( conec.t answers mazle on each row. Then, he deterrmined the exarzaee's
visul c'dt according to the number of answers correct on each row- Mn general,
the more rows responded to conecty, th-ebever Was the emnesVisual acufy.

Personal QClraedsic Inven-tory. Thn H~uxR.RO tor-m wn desimed to elficit
informnation -ostthe respondent's smoking habits and bCis religious afffliatin. F=rst
the riespondeni indicated wheherT he cuzrnzl smolee& If so, he kidicated for how
long- he had s-moked, what L-e smoked, and how mu:cin he smoked durin a day.
!lher.!- spe-dazled his religious afI~iabion andI Mxicated wehrhe caurrently
attended the services spons-ored by his designated faith- Thi answers to0 the qulestions
concerning thz respondent~s religious i',ith wer made on a voluntary basis.

Rokeach's Dogzatfisrn Scale. Th is is :a 40i4tem scale dtsigned to meanzae the
extent to which an individual has a dogmatic (erosed) belief system. It has bee3
shovm. to have a- test-retest reliability of .71 (5-6 months) and a split- Ifreliabilit
of .78 (corrected). Furth.ez, --oe from this scale are related to the difficutyW an
indiida h~ts in -solving a probiem after establisired belief systems wre ovmm-

Rokmth. I&. 7-.e 0pm~c-iWCk--A Mi=l. aeDosNwYukt9
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WDEULFX MA2~i Scle Mj, -m sclei desrned. tza mease the Lve! of
manifest anxiety chazacteristic of :an indivi-uAL. The iteras were deri-ed froim a
version of the Taylor Mznifest Anxiety Scal- (TMAS) modiffied for ruse in Army
training xesearci? iEh items (one rom each of tie eight cotn~aescovered in
the Army smie) w-ee combined -wt eight MTile htem f rom !he same sclto make
up the IDENTIVY K.A Scale. A high wcwe -on -ibis sca--' refets a l-&g deg:rePe oft
matifes anxiety, wiea low score reflects P_ low-degree of anxiety.

STS Embedded Fi=rurs Test. 'Thib 12-item test is Ceigned to wea-we the
fac~ity with whizli an individual can locate simiple geometric Bputzre -hidden vitbia

Jaclson. -Vessiok, and -Myers4 from the 24 ftwems comprising !he V.i'Min Eanbeided

ftDues T5O Th test is iou Etadfiilns.Tis a rOeqv Ut exerie to

be;l cawd. ior Projet IDN1FY of r; the 12cipe imne-e to followH -sipei
f4gets tr-o lorae& Th s.atcolro lt:te= mBeddted numberi af laz- ray odefilers
Exnn-ee hve miuenU' 7iuest coeamlete e 6 tes t wa's=- exoctdhat

ezamines with ftx ap7iud for6 dneermining an-Messik actnd eeatsin
thoratio *.du -i1A iroduce i- more at txre wdivponses ta minered offh athe

apiudepanethisaenr eta.
EDENTWlY Inkmie g bjcto Test This 0iea 6fer exsental test 4s

-eoped for Project IDENIFfY. It requires he exaninee to Uviw pci f
Akncopleto droatn aobjects and de-eme-A whitth- obei aie ofae hem
txhre ies twg ce nnst omplete the 60it~aere ez t Ia wlasies -mte at
exiitm fr main deduc atiwde fr dete-in-ig an acting ztu onmrte
1-Cormainwuduouemr wrect- responss t&an emarinees Aith a low -piuei bsac.TefesLtti

acituein ti ng w vie
IDEN7f1 Chnawet 2etet T:--L Tiss 10-item si di t. wnas :&-a

deritod for dirzimint IenvM.Ineta _--tche o eac teexmnee s toviwf
* requietoew tw-nobjctzsoftese nsucsn and determin -itti beR '' xs e a

hde mnues fromle rte the fsecL pi111re Am epc ha e ould e- -vhe -ao oh

en bjtt res ovp f n bjct o thea ecfrl aib lw r- in- oitinM f h an Iem. fo tise
tes imt foer trc tedwa fr ites.-tCmld ett~- rtpd yOt

2Jaci. D. for~ &.zmi~ envitonmen.C chaonge. For eadi itema Fo.ci iz e
Fg quke 5tesof viw tw I wft~ ofie, te ame~c .~i ng =acwtw4o and 24. -t i9

had O~nge from thei firto h siec id pict-e Af Pca ne could beznfhe 2Jdr of
an D.bec,.t removalk of nd obyes, or 0--e cmin cposd ~i~dew cn of anq~-,LIbe time
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nmetentea& to =--Rin! the axquirc and cutrwit I ildg oq-rsed by an
e-au21he coieexn-.Wg Mhe types and uses of xniee adn b :6-~. x ees wee
given as IonX ns they -rquhl.$ to complte- bwl w enngetiis

c±uidean index, o.3 Pih consizes-aa rttits of.,ocibia t eqion.gpdfab
yToI males et ?adng 'Ack s an!g -eas.iTe in!ite Tfo ea-- e=2mi aete howfe

of ten he has had fen of coaffdence and re~-:; of despair when- oipetn the
activitj - Fkrqw the responses to Phts 1 and ILauws 1 index of the exananee's
bns =_tm4 c"-na, z~ bacimroind desnair.,- ind bb rsac to s4zess

Since the iaventory -xas designed to measure ir-Zivid-' re-.rcmearlved
to have direct relevance to stress resistance in zgbvsieal barm !#toatioxs, it -.as
ezpecte-d thzat, the inzr dented igiht be p effiethre of dtedio proFicee.

TTY, Questiz)gzxie. 'This is a 24-itemi fzveatciy 7 to measure ibeten
to, which an kW dI ina s eam drhnt4d' is em~Mtivated. A high scow-
or. t0&in'nt reflects a teaxi-oiefted diEspOutn wiea low =tore r-eflects a

s~rented ( SpcC-n T. est gtems were s-eeed -tom an Rem- pool QtN='78)

developed duxring Work uia iit unIF- I at Hu-.PRO Dii-ision -No. 4. it w&,,
expected that level of team oititamiht, be rlated to ietetion -romfc&ncy,
for othm team member when doing so will deaely improve a teami's ove=Ul

Validation of PrLedictnr leasuras

The paper-ar4-penucff tests anv- the performane !est-f ws-e orpnized into a test
battery requiring approimately three ht~rn to comp~ete. The tet, battery was
admimistm-ed to -n m-Ie eniisted personnel stioned at Fort Renring. Geoigia who wr

vh -,t-y adarewd individual m3hinin ;Af pm&.mes. Afteu compketonx of the teat
baftery, 106 of these mai we given a tesrt off mne and boobytrap- detecti=n PrOfidciency
constrzcted in a w'ookd area of ?o-t Bwann l-Itring thiis iest the fttdi-.iduz difference
m-bibles sqnvevific to he operationA situationi war-e assed. In !afun he =W-iank

mine dektecLiQn proficiency of these mren wasevaluated in an ope cm-untry and in a road
envirameit qTese latter assesments -ar perimamred to collct bum= fact=r data on
detection rates and distances for these envLomnt&s.

Since it was desied to limhs te ralit.1y of' -he aiio to zm t-=kie xnlf±ary
prormel, tLhe data from two r,4en with combat wcperre wr omitted fom tirle

anabrs~s of the raidation data-. Thus, the vZ-lid-aion of the nredktor mea~nes was basec
on I14 enlsted. rombt-nawe,Iaty Al? gmdaates. sine-- --,-en wer-- dopped fo
the study because of incomplete data (N=5) or becaus-e they wee not combat

r'Kna Rxhn P. A Coe~MOM Of ft--= V-7a Srt= Wubit prdh for CGc=W

iurwuubcrd res~ts Crom Work thzi MuPW? 1966.



lmapkT.nimtation Procsdures for terWlidation

ime nj.Dectts for ti vghcabat wm~ tested in e!-;naan grotps. Tbze men ware
bus~ oots, hblmet~ amd a web b&l wih 2och nd- cantew-. In zdffiiobi, I

cmrrid w. AM$A I inle Subjecs we f Lrnished- zby fire1-4t LifiyRid mr the
r- iod of 12 March17 through 5 -Apri n7.

Mmh soldiers reported to a larg room Puusthed with d.-sks im the 19702 iufanizy
Bripad area, not bie ihaii GM0 hois; on each day o! tes~ing Al thal =ie, fhey wae
briefed on the purpoae of tbe dafis testlag NeitL Fhe Me-nmd-penai zAn perfonnane
test battery V,--s admmnstee to them kz the Project Offi-_ This offier -ais -,ed ty

a Itervh Seciah-st who %-, responsibze for the &isfb!%tio Snd -ZlieCt~c-a Of the

77Th~e profickmy trSi le a insterzed darng the afeeoon of eadn zssig d.aJ atthe Oaths f M- temw area cc the Pott Beaning Miliary Reuaiin. VTi-rea wS etee-e
for the testing-r It.ns tm~rtahzs the wooded tenrain, open fm !4~ and soads that MW.gh
be encountemed diing a mHi-inteasiy eonfficV in a tenipeate zore-, thze can-ant emph=,-s~
ama for US Army tmmini2t4

The mie d obytr dewection prof~cemcv testw. corp~e o- ;CpOwise A ~
FgweIL t mr§!bd i~ 40-efrkns I asbet bvzk.te- ta
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r--qxiredi noement up and down wii-e aaoss sma5 stemss unde treas ana a
Em-ted zu& f uueiw.On !his emns5, 20 deves r~ imn*ee w~ la;
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bG byfra sztuation enipfyed f=T eis test w-e ft z
ecunte mn s:&htW wooded tmmsi (see Fgure 2~ F- emienac- =a! c~ap,-n. mv-
devices atfired by PjrEMze fe, O o~COm=amd- &4CiiE-M Ree used io ec Ine
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The devices iffaplanted on Courses I and II were concealed so -that they would 1be
moertey ificl o etect, while allown soeces associated with their presence to
exis. ctes- seeTable VI) were th-_ type thdt. mght be noted- aft-er a de~ise had

bef.n in place;, for A short-time.

Table VI

Basic Cues Associated With -the
-Presence of Ddviceis Ernolaced

on Courses I and If

Variation In:

Color

VegetationA
soil
Size
ShaPe
Object Texture

Errors in DeiriceConcealment:

- Inadequate camouflage
Failure to renew camouflage
Continued useWo same iechntue
Disturbed soil
Disturbed wVtation

- Mine or boobytrap exposed
Triggering device exposed
Anticipated by tacticai cnnditions

The lanes on Courses I and 11 were approximately tluee meters wide and did not
follow a previously laid trail. Th,. areas in which the lanes were built werr !eft-in their
natural state insofar as possible. Maintenance was performed on the Lpnes in the mornig-
hours of each tesy. day to irisure a uniform state of readiness for the afternoon testing.
When. lanes were judged to be excessively worn, they were shifted to an adjacent unused
area. A minimum distance of 25 metert was maintained between lanes- on each course to
minimize the observation of one subject by another. In addition, when a man was
traversing a lane, the lanes on either side were lkept clear to further minimize interference
from other soldiers.

Course III was a 200-meter section of a dirt and gravel road (see Figure 5). Ten-
antitarik nines-five -,medium (8") and five large (12")-were buried approximatEil
one inch under the roadbe. These were emolaced on the left and right shoulders, to the
left and ight of the middle and in the middle of the road. The problem. created on this
course was desigiied to simulate the situation an infantryman would face ddring a
road-clearing operation conducted on an unpaved ioad suspected of being mined. It was
expected that the primary cue for detection on this course would be disturbed soil.
Mlaintenanice was also perfbnned on this cou~rse during the morning hours to insure its
readiness for afternooai testing.

On arrival at the Davis H1111 test site, each eight-man group was divided into two
sbb-groups. 'Men in Group I were assigned the numbers one through four, while men in
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Sequei-c aridLocation of Devices on-Course III -

At Mine I Road
No. Type

1 Large (;

2 Medium (M) 0
H H

3 LQ-
0 .0

4 LQ
7:U 0U

.5 M 0 ,

L L,

6 L

7 M i .

E E
a L

SR R

9 M 0

i Figre 5

Group 11 were assigned the numbers five through eight. The men then completed the
three test courses according to the schedide in Table VII.

Prior to completing the proficiency iests, the men receied a short lecture on the

subject of mine ind boobytrap detection. They were reminded- of basic detection
instruction that should have been covered during previous training. Next, they were
provided with specific information about the devices and employment techniques likely

Table VII

Schedule of Course Completion for
Each Da of Testing

Croup Subjea C;Qwuse 1 1comre 11 Course III

1 I 1st 2d ,d

2 Ist 2d 3d
1 3 Ist 3d 2d
1 4 1st 3d 2d

II 5 3d 1st 2d
II 6 3d 1st 2d
i 7 3d 2d 1st
II 8 3d 2d 1t

23J
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to be encountered on the three test ourse ThIds information approximated the
intelligence information an imitzy-man might e.%et to receive prior to an operation -in

- _ = an unfamiliar area. The men were then givwn instructions on the obrervation Methods'
used by expersenced;detectors. They were advised to usce a systematic approach during 4

the testing to insre coverage of criFcai areas. Next, they received instrution in the basic
cues that may indicate the presence of mines and boobytraps. Finally, they ware shown a
few samples of concealed d6vict-,.

The men were then told to assume that. (a).they were in a tactical situation, acting

as a point man for their small reconnaissance patibl, (b) their operations area was Imowm
to contain various types of mines and boobytaq,- and (c) their mission was to visually
locate these devices so a path could be cleared through the area. They were instreted to
walk through their test area at a pace they considered appropriate for a .point man n an

*area whime-mines and boobytraps might be anticipated. Tfie men were told to move along
until they thought they saw something that indicated the presence of a mine or
boobytrap, and then to -stop. Upon stopping, they were instructed to print to the
location of the suspected device, state verbally the nature of the detecti6n cue that
indicated the presence of the device, and wait for the accompanying evaluator to tell
them to st"r maving again.

Subjects were allowed to bend at the waist to look at a suspected area while they
were-moving but could riot crofibh doom to look csly at art area. A thy could not
brush away any material to confirm an identification. Since the e wphs during the
tesf.ng was on visual detection, the men were not allowed to tue sdclis or rods to aid
in detection. -,

Ale die men received all testig irnz -acions, cvaluators took them to their

appropriate starting points. The evaluators reviewed the instru.-':ons with each son 7ect,
prepared the evaluation forms, and then commenced the testing.

As each -man moved -from his starting point, hi evaluator activated a stopwa_,b aid
followed the subject, observing him 'carefully. When a man stopped and pointed to a
suspected device, the evaluator stopped the watch and recorded the elapsed time. Next,
he recorded the verbal report of the cue that the man used for his detection. Finally, he
recorded "he esimated distance to the suspected device and indicated if the sighting was
an actual detection or a false detection. Evaluators did not ind-:cate to the men whether a
detection was actual or false. When damage to a course occurred through the action of a
s-bjec, -the evaluator repaired the damage so the course was restored to its original
condition and ready for the next subject.

On Courses I and 1I, each man successively completed two lanes, one odd numbered
and one even. The subject went out on the odd numbered lane and finished up on the
oven numbered laie. He traversed Course Mn onl# one time. Upon completion of a
course, the evaluator returned the subject to _n assembly point and recorded the search
technique used by the subjecL He also rated the degree of detection effort expended on
a five-poiat scale (unsatisfactory to outstanding). Evaluators were told to mak-tlhese
ratings on 4be degree of effort exhibited by the subject rather than on det&-tion success.
Finally, the evahiator collected all the evaluation materbis, turned these in,. and prepared
to test another subject After all subjects had been tested on all courses, the men were
dismissed, and testing was declared complete for the day.

RESULTS

Validation Pilot Test

To test the procedures develcped for the velidation, provide training for the test
evaluators, and establish the adequacy of tW, 1-*s courses, a hree-day pilot st ;dy was
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zonducted befote the niain study was begun. The eleven rrov% use as subjects for ibis
study wexe fron, the U.S. -Army Infanlry Human tsi6 Unit and th e staff of
lfumRRO Division N o. 4 at Fonr Beanming. lied on the iei-lts off the pilo-, st~udy, thie
staff of P-roject IDENTIFY concladnd that, witis minor mod(Obations, the test procedures
and test courses were adequate foe' the validatin of the prcdictor measures. The pilot
test r"-uts are rs&t in hzded in the present report bep-,e the su~cewere not
reprecsentative ef tihe population in %-ae main study.

Validation of the Predictor Measures

Preliminary data summaries for the cagididate predictorjaeasures.:sted in TableN VII
uited thor farhn anqalyi.Peln data bae .imnr-fr.thes fo ximadty weSreigOus
iRaled that anur ute dna ta Prlax estad i- for D e uadty weSre bus

a: ilatin. aptitude for discriminating envinental chau , -cud types 6f specialized
civiii b.rainiing completed indicated thta zOe-e Measur d',L. not have P-n adequate data

-base and could not be analyzed further. Uski a stepwiseuiltiple regression technique,
criiiion detection performance (total number of d&vices-_. detected on Course 17) -was
regressed against the predictor measurea lh'owi. in TIl VIM The .stepwise regression
pmeess w.as continued until 24 of they-! measures tere -aentared into the regression
eqaiation; the process vvm then termnated becausle the reragirg measures did not meet
the statistical criteria for inclusion. in the equation. Ta %t!* LX presents the multiple
correlation coefficient (R) and the Standdrd ERacy- (SE) of khe Estimate for each step of
the multiple regression pcocess.ITable IX shows that the SE~ of Ahiimate decreased through the eighth step of
the multiple regres Aon The ISE then- began to increase and diid not decrease further with
the addition of other predictor measues. Flurheiore, the -multiple correlation

coleflicient did not increase substantialy after the ughth step. Therefore, the eighth step
wz Juciged -to provide the optimal prediction -equation for critte:ion detionA
performance for the sample studied. -At~ the eighth step, R vms .76, which is highly
sigiifitant (F =16.4, p <.O-1, df8 an 95), and SE of R was .04- andi the 99%
confidence limits of R were .63 to .85.

It should be noted that the computed multiple correfaion was optimal for the
validation sample studied, that is, it vvas tha best correlation that could be obtained for
these subjects and their measurements. Bcuse of sampling and error variance in the
incious measures, it can be expec-ted that a computed multiple correlation will1 be iflated
somewha ,above its '"true" statistcal value To invesiapte tlzis, the multiple correlation
was corrected for shrinkage using the procedure suggeved by Uhi and 'Eisenber' The
rea.dt, was an R equal to .71. This result !auggests that in predicting the criteri m, detection
performancle for a new sample of 104 subjects, using the eight predictor scores involved

_ at Step 8 of the multiple regression, the obtained multiple correlation wouldd be 311,
whiich is significant, at the .01 l1evel.

Table X lists ihe uredi-ctr- measures icluded in the regressicn equatier produced at
Step 8 of the multiple regression artalljis This table also shows the plerceentage of
criterion variance associated -,ith each nllur and type off measure. Parsonal character-
istics measures accounted for 9.6% of 'Me predictable criterion vriance, persnality
charactleristics measures accounted fc- J.A.%, and one physical characteristics measure
accounted for only, .5%. Further, the r., resilts indicated uhat saeed of movement during
search/800 meters (search time) and effort experled duting search together .accounted
for 46.5% of the predictable crlti~ varianee T I ull ugssta h rtro
detection performance was largely a I'Unction of iduivdu A difference -;ariables specifc to
the operational situation.

**ML. N. and MuseberM, T. -Predice g Slainkage in thze Multi', Aor Ito flin
Fe.iUbnUOi cnd Ps.d-.obgiccf +OLmemnt *oi. 1970, pp- 467-489.

25



Tabe Vill

Means *fnd Standard Deviation of Each Predictor -nm9 the 4
Criterion Measure Involved in theIiStepwise Mulipe Rfxy on'

PeitrMeasures
zAV- 19.6 1.4

Height70.6 2.6 i i
Race.5 z5

VjW cuty2.1 1.0
Weiht162.9 21.2

Yeas f mkng1.6 1.6
Civilian Education Crmrpleted 11.0 1.4
Higah School (3radu~uiot .3 .5

GED lests Compirted- -2 .44
Level of Dcgrrtatsm 3.6 .£
Letl of NifrtAnxiety 5.a 2.9
Level of Tearn 0ient.tiOi? 13.7 4.0

-c~ities Parzicipation IndWex 23 .
BacgrondConfidence Index5. 20

Backgrounet Despair Index 3.5 1.2
Stress Index 1 3.7 1.5

Knowl edge of M ines and Boob-graps 8.z 3.4
Knovdedoe of Wine Fi:d 4.8 2.
Knowledge of Detection Meants 2.3 A1.2

Total Knowledcige 15.9 5.4
Ernbedded Figures Test Score 4.6 3.1
Information Extraction Score 18.7 9.9
lnomr-pete Objects 7est Score 52 3.1

Speed of Morumet During Searchl~0,. 43.4 1a6
Effort Expended in Search 3.4
Search Technique 2.9 .9

Criterion ftformanrce Measure

'Totzi Number of Devices Detected on
Course 1 24.6 5.9

1A rnnaix Ohv~rq zi the irtwwcrretrauons of the Predtthor and crit

Table MI pmeents the constant and regresaion coefficients for the Step 8 prediction
equation. "Ibis table idicates the weights given each meamsmr in the computation o.
pr~edicted criterion scores. Interpretaion off these coefflients indicated there was a
p~ositive relationship between criterion performnce and zweed off moveinent during
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it Table IX 2

t-t

P Multiple Correlation Ccefficie,As (As), Standard Errors (SEs)
of the Estimate and Variable Entered at Each Step of

tht Stepwise Multiple Regression'

Step S i Vaiab Enitervd

1 .621 4.6M Speed of Movement During Search/800 m.
2 .m 4.29 Effort Expended in Search
3 323 4.14 Ci7ilian Education Completed
4 139 4.06 Activities Participation Index

5 .748 4.03 Lr,eJ of Dogmatism
6 .753 4.02 Visual Acuity
7 355 4.02 (SE&Tes Con.eted
8 .762 3.99 High School Graduation

9 .64 4.00 Height
IQ .755 4.01 Level of Team Orientation
11 .76? 4.02 Age
12 .768 4.03 Information Extracticp, Score

13 .770 4.04 Years of Smokin Me
Z-1 14 X.771 4.06 Knowldr of DetectionMeans

* 15 .771 4.07 Search Technique
16 .772 4.09 Backgrounnd Despair Index

17 .772 4.11 Embedded Figures Test Score
18 .772 4.14 Total Kno.,ledg.
19 .773 4.16 icmplete Objects Test Soe

20 .773 4.18 Race

21 373 4.21 S-ess Index 11
22 .773 4.23 Suess Index I
23 .774 4.25 B11ackgrounrd Confidence Index
24 .774 4-28 Weight

IsAmftr'x shoninzg al? T-he intr:cne!a*,ns of the predicor 3r d eltteron. vwiables is shc=*m as
Atpnndix A.

saa , effort, years of civilian education, activities pardipation, earning a high school
diploma ky completing high school, and visua acuity.' I On the other hand, there was a
negative relationship between criterion _erformance and level of dogmatism, ana earning
a high school dipl~oma by completing the Tests of General Educational Development

These results sggest tnaz the highly proficient detector car be characterized in the
following manner: During the test, he moved more slowly and -expended more effort

__ durhig search than less proficient detectors. He had earnod a high school diploma by
graduating from high school He had complted more years of civilian education than less
proficient detectors, --a had engaged in the activities listed in the Activities Inventory

te rtlationship b-.twren visual acuity and detection prforum.nce was positive. e ngression
coefien t in Thble XI '4 netive beanie low va-b-es were given to hgh letels of vis"a vs-uity and high 4
a-l'es Were glftr-to low kere.
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Table X

Predictor Measures 1hchuded in the Prediction Equation at Step 8
in the MuItipfe Regression arid the Criterion Varianc* Predicted by Each Measure

IPercent of Cetendon

Physi clCharacteristics 15

Visual Acuity .5

-~ Personal .. namcteristics -r !-ohS oo

Actoties Participation Index 2.5
Ri; School Dipioma Ealmed by Gradaton F-cm N'qh Scm., 3.5

high Schoo-Dihlorr*. Earned by CoQrnrion of Tests of General
Educatidnal Development (GED) - 1.2

Numb-- of Years of Civilan Education Completed 2A

Pe-soality Characteristics 1A

Level of Dogmatism IA

Field Predictor Measures 46.5 -

Effort Exoened in Search 17.9
Speed of MovemTent During SewrchSWO meten 28.6

Ais Predictor M~easures Together' 581)

'T.-, tota pecentbe of crtetion %wiar ce- g-c-*d et. "h su.s of t e ,erceznc= f r each type of vmrmo
1zwueiscored). Cvffvxued according:*o the my-~scie ~ W&;Zxn L. Rays, Sratfstics. for Psyah1Jirz;. No;%.
Rin .- a, vd Win' on, Inc. New York. 1963. pp. 570.72.

Table YI;

Constant and Regression Coefficients for the Prediction
Equation Formed at Step 8 in the Multiple-Regression

Prec5ctor V.-2=e Regrsskon Coeffieert

-Activties Participation Index 2.42
Effort Expanded in Search 2.01
Hioh School D;ploma Earned by Completinn the Tests

of C-eneral Educational --"elop-mnt -2a0
High School Diploma Earned by Gr--tduat_!rv) Fiorn

High School 195

Leve-l of Dc-,mztisrn -1-id
Visual Acuity -.43
NIjmber of Years of Civilian E&,cation Comp!eted .341

Speed of Moverncnt During Serch]80 Meters .20

Oorwnt -4Z1



more frequenty, and he was less do& atic ' more open-minded Finally, his %'isw&1

acuity was better than that of less proficient detectoms.

Humzn Factors Daia Analsis - Course 11

One huadred and four men produced a total of 2605 dete-tious on this course. Of
these, 2562 (98.3%) Ietecticns w/ere true detections, that is, a d-.ce emplaced Gi the -
course was detected. The remaining 43 (1.7%) detections were -falhe detections, -that is. a
device was said to be present when no devie was actually there. Each man on this course
had an oppo.uuntv to detect 4Ode The averip. r-mber detected per man was
24.6 devices SiD = 5.9). The average detection te was OL6% (SE = 14.8%).

The following 4-pes of devices were avalable for detection on Course 1: DH-i0 (2),
Hand Grenadeftzi~wfte Boobytrap (10). 105mm Round (4). MI8AI A ntipesonndel
Xl- (4), M16 Antipersonnel Mines (8), Schumines (6), and M2-5 -Antiersonnel

Mines (6). Tabe XI shows the percent detected and the average number detected for
each of these device Inspection of these results suggests that object size and placementdevice above or below ground were sigificant factors affecg he dete ty of the
Comse I devices -

u-Tue Xl1

Percent Detected and Averag Number Det.cted-
for E ah Type of Ceice Empriced on Course I

-DHI.-O (RLn'-S-n Clayre Aie) I A 88.9 _ 1.8
u.'-d Ger&ec'Trip wire ,obvt'ap S A 77.s 7.8

I nm P6,8d L A 68.8 2_8
M18I41 Arnipet l Mine P A 67.1 2.7
Schmu Me S B 52.9 3.2
M16 Anti. ers.nn.I I S 8 45.9 33
M25 Amf ewrmelt _Wmne a 4&6 22;

L -L=-re:M -WMd..u:S -Smal.

A- Abor qroux4 8 -Be* rud

That size and above--ound employment were partcularly impesant in affecting
dice detectabilit- is also eviden t frao inspection of Table X-4. which shows the
average distance at which each type of Course I devie was detected. larger devices
employed above ground wee detected much further awa3 on te avrage than S eri
below-ground devices.

Human Factors Data Analysk - Course II

One hundred and four men produced a total of 7-61 detections on this coe Oi
these, 592 (77.8%) were true detections, -while the remaini:-.g 169 (22.2%) were false
det-tions. Each man had an opportunity to detect 10 device: the average number of
dei-ces d~eted was 5.7 (SD -, 2.1)- The average detection rate lfor this course was 56.9%
ISD = 21.4%).

The following types 9 devices wi available for detection on Course f: M15
Antitank Mines (4), M21 Anfitank ies with tilt. rod (2), M16 .ntipersonnel Mies (2),
am.d Schumines (2). Table XIV shows !he percent detected and !be averae number
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Table.XIII

Me14 Estiad Dlstanc at Which Each

Type of Os-eErnpW- M Corse, - wa Detected

D-0(RussianQyor ie L A 17.1 142V Hand Ge-a-&ffdp wir Bnwtrwap $ A 29 3.6
tn p . A 11.9 ItS.

MI8?AI Anzipewsonne Mine A 14.1 a.3
5 5 22

M5Antipersonnel Mine S B 2Z2 1.6

Table XIV
F PecentDetetedand Avecme Number Detected

.for Each -Typ& of Device Emplaced ontCoumsell

MIS Asnirak WMinE L 5 67.5 2-7
121Airjni* Wire (Tilt Rod?) L 6u. .

SCxsnioS B45-7 .9
MIS6AnfpevsoonelMire S B 40.0 £

detected for each of these devicms Inspectin of the results vuggests that the larger
devices (M15s and Mfls) wer=e more detectable than the smarter devices (Schumines and
MI41s). This result is comprabl to idings that the detectabiiq of Counte I devices w.as
natiaD a function of objett tsideeca.iito

a- 4SZe -WS important r -fet~ the Aeewiiyo ,t- Cwsz-se H &evices is
e-;dent frm ispection of Tabe Xv. which k sows the a-vaage dlistance at wich each

typ ofCorse11 e-ce --sdeectd. 'r- !gL- eviesweve deteced fuether away than
the smaller devices, Ibis result is patrciclafly ineetnsince it tends to confrm the
re-uin- for the Cotizse I eeto distance analysis.

H4uman Factorxs Data Ark. ysis - Cours lit

Only 64 men completed this couarse, since it was initiated and dereloned at the
rTequet of IEIDC one vwek ate the initiaion of the aldation. 'There were 5-44
detections, of wih4Z* 17-.6%j weea *ie detetins am 122 detectins (22;-.) =wre
false. Ten dvvices we-e available for detection on this c'rs. The L--mge iuc'nber of true
detecti&Z61 was 8.6 (SI) 2.5) and the averaen detectiin nte w~x; 65.9% (S!W 242.S--
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4 Table XV

AverWg Estimated Distmm .ea ich Each
Type of Devie Emopaced oin Couse 11 Vie Dettd

Sim?~ j j-;d- FRns

M's5 Aizi*nk me L B 2.5 2.2
M21 Aim;&a Wimn M-til Rcd)3  I. B 3.0 2-4

S B 2.1 IA
L16 Anpe1mmylhi S B 1.81.

-Tvo types of dedces vere awaflable for detection on-ConzeMl: 31 Antitank
1 rnes (5) 2nd m19 Antibxlt Nmies (5. Tbe detem zate for the M19 -Antitank Mines

-as Z'L8 whiLe the. detnct r irat, for the M=I -Mntan W eswas i4l % TIs= resAl
r-icte Ihttesalrnms(h 2 niArkmes) were lss -difiiot; -to- detect
han t&e larger mfines (the M419 Atiink- Mines). The a-ezage detecio distanLce for the

3f19 AniakMines rw -.0 feet- (51) 2.2), -while-the av.emge detection distance for the

rM Ansoetn re of s FigureS. it D is clear t Ua =l te argms e v er a a --mfro the
cente ofs te roead, :let~ waf dtectle nes- were My- the nte if the resalt

ibss~s that e ioctio mayv ae fasixzsi- foinel detection. e.ef the-OLmlmi

large minem item analysis sqpboxts tbis posifioqn. The smaller devicm krbea away -fon
505-the edge of the road (the seonmd, ffifth, and n~ir devices), weredtected zt r highter rate

,ts deetion raie 76-%j 82^ ad S7.5% xem --atve than wee m mlm-r devces
located at 4-he edge of the -end (the stmmmth ---d tenth devices; Y detection rate = 59A4%
and 64..1%~ respectivel). Taus. device location wspzelby th other fk-cter in addition
to siethat affecte-d derioe demtabilityncOrwse 33L
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Otapter 3

SELECTION AND 'TRAINING IDENTIFICATION

From the results of the validation, it was- cdear that the primary prediefons of
&ia~iznr-rofivric w a ajshta -zcc_ to tihe otional situi. rbi result

t swxjgsts thet training is likely to be the- most important factor tflen-cing the kvel 3f
deiction proficiency an individeal can atta. Hfowver, this is not to L-inK that the

personnel selected for detection tranin are not important, since lhe reraldts i-ndicte
that personal and physical rra.rzdexstics contribuited somewhat to -the taedidion I):-

dtectioe etin tht remainsm is "How can the resultso the -ldationb

developed into practical sieledtion and training procedures: wtode persn-nel likel -to
-be capab'.e of successfu mine cod boobytapi detection??' To deveop an answeqr to This
question, the results of the vtkdation were reviewed to itezztfy possible selection and

triig procedures. The acomnplkthmmmt of this task rreme s opeino h

RECOYMMENDED SELECTION PROCEDURES

From -analysis of the Nalidation data, a prediction zqnatioii for eriterion detection
performance v-a- developed. Mmi ecuation wass found to have substantial- accuracy for
predicting, successful criterion performance- This section descrzibes selection procedurwes

emnivin ths esuation which can be used to identify enlis-ted mnilitar'y personnel who
are likely to be proficient. at detetn mines and boobytraps in tvcoded environments.
roe recommendations consist of rzocedum developed from anlysis of th. resus of te
v a~hiin of the candeidate re-dictor measures it L believed u~at when used pwpedy,
these procedures wil easure a hIiqalt infrat to training programs designed to
improve indiidual detection proficien_-cy.

Selection Test Batten

To evaluate the iredictive accuracy of the equationa developed from die validationz
data analysi, successful criterion ocrfonnz"-nce wasdefirn$_ to be- the mnedian detection

preidecydemontrated on Course 1, that, i, the detection off at leas.- 25 of tht? -M
devices empaced on 'Course I (a- score of at lea= 6250, Detectors whov scored at, or above
the median (62%) were labeled as 't ucsfl"while those who scored less than the
=edian were labeled as "'Vnmccessfu." Next, predicted citation scorns were computed
ftom t-ie equation, excluding the field measues UIn the abov criterion, detectors wi

'then classifed on the basis of thase' predict-ed scores as S&uccessMb" or.. 'aUcwcessfuP.
Finally, actual and predi'cted criterion somes were compared, to establish the extent tn
test meassire in Table _XI predicted actual amecees or fhiure

Table XW! presets the rest ts of the compariso. Forty-for successes wrere
predicteeL Of ths.33 mea demonsz-atexi successMu cerfornance, wh~le 11 did not
Among the 60 mw. for whom unsuccessful pertorranoe na predicted, 41 demonstrated
this pailornance, wh4Sle 19 dfid not. rnu5, the enuation predit ws with 75%

* accuRscy and fa~hae with G6iS aomancy end the reall ccacv of the uredition



C - TsbteXVI

r ~Coiniprin of Preict-d &-Ad Actua Succa for
the Critno Dprjttin Profxcien"y Test

- tZ

AC-"- ?utfcrnwnc Lfsz uanrzes-l Ta;

Sucatsul19 33 52
V ~tsfI41 91 52

TeM60 44 104

equation is 71% That is~, if the mteaon venforinance of 100 detectors wsmedicted bry
the eqUton, it wouldd be exuaceted that the perfaome of 71 vmnld he cosrectiy
predi These resi indlit that the ntedctio equationdloped. from tbs
-alidation data, ca- be quite usiefu iia1 n Pie seto o paswtnelie r training for min e znd

boobyizap de-techon 4
T.Ierefore, tket&t batter shonld cois of 4(a)fto pane-adpenci! tests (an

-: invntor; of ;acwnntts y-and a test mesun leire of dogatfism) (b) a vsa
acuity performnance tezt (c) pifaonare te.-U measuring spe-d of movexmnt end the

effort es thevi=- predcio o iedon pefrma ne A rceneiovn search tak(nt ee=d
ffort 'spae re, d dn scnt omldo preictm 4% of te cnin- vaianie fr

z~~l pa itndpe-b trestht included in the redhre iceses tne pred alt bypended

to atotal of 5M% (From these test 2nd the informnaton orthe pndiorrmeasure
= ~ i.nmton in Table XI can be weighted to form a Predicted citerio scie PC,- An

Ladlvidtals orobahility of success is estimated hr tlwt scor Different. PCSs- indicate
(Efferent probabilities of succes&)

To fhstrute the rneof obptainied PUSs a-nd thweiassocie -.rohbiities, an
insituionl ejvatany cartWi constructed (Figure 6), using th st0mhe einto

of successM, criterion performnc of --t least 629- The chart shows for each PCS t m
cumulative pa4-eak-g- of individualIs who perrneo ucesuly For example. 75% of
the in-dividuals who achieved a PCS of 9-5 or Liger performd --mcesui' on the-
criterion tes. As the PUS icreaser!, the percafitage ofa csfl II~UI incrased

To use the PUCSs most dfectis -ly for seig idvdaiwho are cunenty
proficient detecors-, the range a-.d distribuion of the PUSs must be knewt 7Wbie XV I
shows the paerssf -ranks eqirclet to vrous PCS for the sample off 104 men used in
the vabdation. The perceatile, rank sho-tv for a sedii-- PMS idicates the paacentageof
ma i weho scored low-er than the qxcied PCS. For exnnple the PUS Of 28 is associated

* with ize perentie =ank of 77; this ran-,k indicates tat '77%, of the mmn in the validation
sample scored lowter tUhan 28. ~rmtber, if the- peranmte ra.nk foir a2atis PUS is2
subnxcteI from 100o, thIe value that -ems idca-zes the peswrage of men viho
at4Lmved a PUS greater than or ecpsal to the partiular PUS. Continu-igv wih the example,,
for a PCS equa to 28. 23% of the- men in te- validation sample achieved a PUS greate
thatn or equal to 23.
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Instutbnal Exer.., Char Shwm Percent of Criterion

Succes wd SLces ato for Predictad Cri~eion Sco res gaa
0 20 40 51)10

341 IS

Jff

-551

>19 ______________

> 171

> 15 .5

t!e c r43Ot OeS~ S s*R3N is tqxsA o~er FC: ir S--a Sedql bye mt

The above resnks bare a s~niffacara i i~c~an Jfc *ect-Ix, since they iict b
num=bk- of pin-zonn-A who msmt b-- tested to attain a sixcified numiar of aciepzazie
i-.nvid'aais The nube f personne utzo &0h1uld4 ye tested WMl be.- dta-nted h
cuttiig sc-e whita re-1ivseats the ix-king pointi between accsrtanc c d paledxrt-
Tha XVII sh~ows that, as the KZ used for the antj-ing zzcore is ;nrasd he w-nv.t a
ink increases and. t-erefre, a lower veatge of infr=~i b-- hemepeed to

acb.ieve an aeptahle ?C&
The decision as to which ?CS should be desitda acth seme 5&mouAd be

based on two fEctoxrn: (a) the xnnbability of samess ff. penocnte-e assojitt2ed t=nthth
PGS, andA (1$) the avaflabiH-itI of 4 ppicants from utor seie,- c= be maz-t. In
a scowe that will result in mcrodest. attriion-tintl in, astmzWa1!ltbl of sac-ress-is
deskifzfzi w-m --ea-= scrtl cf sppiczxts amed -aak if eqyiren..ats fer oerscond. ---
tead to a decision to dcose a wtting seiba: is aasociated s-ith a poaiya

xess that is Iowa-v- than1 desired
Two additioal. cvmcents should be tsksi intocnieto at ;his point- rhe ibn

is the Success Rlatio-the ratio- of the niambe of inidul who sceeed Cm a io !a the
number whq are- selected. This ra-tio is a function. of th!M ete =ac y of t:-t tea
nenqEsu For ewnr-.pkt froo Figure 5. a PC of 25 is adated -aith a Soe aa
of .7-5.
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Table XVII

Pefcentle Ranks and Selection Ratios for Obtained PCSs

Percentile electioni

16 28

22 28 72

25 58 42

26 64 36

27 72 284
28 77 23A
29 83 17
30 86 14

31 91 9
32 93 7
33 98 2
34 98 2

35 991
36 100 0 1 -

'The Selection Rat:o vis computed for: each PCs by assigning an applicant pool of 100
individua!s. Under these corditions the selection ra'io is t0 (100 -Percentilo Rankl11 00.

The second important. concept is the Selection Ratio-the ratio of the number of
men selected to the total number i pplicants. Table XVII shows that the PCS of 25
was associated with a s-eleation ratit .42, hchindicates that, for every 100 applicants
tested, it can be expected that -,.- will obtain a I'CS of 25. Thus, if a POs of 25 is
designated as the cutting score, it would be expected that 42 out of every !030 applicants;-
would hiave a POCS of 25 ar better. Table XVIII shows that 32 of these would actu~ally be
capable of successful detection performance, as herein defined.

For selection based on1 the reswlts of this study, a P05 cutting score of 25 is
recommended. it has be'.-n shown that this scate is associated with a suLatantial Succes3
Ratio (75%), so attriton will not be too s-.tere. On the other hand, the Selection
Ratio (42%) is such tha!. a reasonable number of acceptable candidates- can be expected.
Table XVIII .4iows the rnimber of aprplicants, wbo will be accepted and the number of
accepted candidates who would demonsirate successful detection performaime as a
function -)f different ruiamber of available apicants for the Seiection Ratio of .42 and a
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Table XVII1

Number of Setected Applicants and Sticcessful Can4iates
as a Function of Availble Applicants for

a Selection Ratio of 42% and a Success Rahtio of 75%

Number Available for Numb.- Selected Nariber Succassful
Selection Setection Ratio 42% Success Ratio *75%

10 4 30
20 8 6

*.,Q
30. 13

40 17 13

50 21 16
60 25 19
70 '29l 22U
so 34 26

9$0 38 28
100 42 32
150 63 47
200 84 63

Su~ccess Ratio of .75. Finally, it should be emphasized that, these procedures are valid
on?y for the criterion of detection performance employed in the validation . To be appled
to other detection situations, these procec' -as would require valicuition in those
situa~tions. -

RJECOMMENDED TRAINING PROCEDURES

Development of training procedures was accomplished by observation of successful
detection behavior (behavior which led to the detebtion of hidden devices), by validation,
and through assessment of the detection techniques that proved most suctnessful, Each
subject, negotiated the field test courses accompaniied by an evaluator. The evaluator
recorded both correct and false detections made by the subet the basic cues ihat aided
the detection, the search procedure employed, the search time required, and the degree

* or searr'h effort (motivation) exhibited. Anai~sis of these data provided the Ibasi for
suggesting improvemnents in detection training.

Search Sneed

Duting his initial orientation, the detector w-as instructeKv to c'cidder himself the
pcuint man of a reconnaissance patrol that had the' iission of clea.-ng P rovite through an
ame suspected of zxairtini mines and boobytraps. He was also told -0hat he could move
through this area at the pace he epnsidered appropriate foy- the situation. The cvaluator
used a stop wvatch Lo keep an accurate record of the search time used by the subjec'

Analysis revealed that speed of movement during search (which wats computed from
the known search time) was inlversely related to detection proficiency. For example,
while the overall average for seairch speed was 18.4 n fiinutes, and fo r detection was4

=24.6 devices, this varied considerably betwieen lower and high er groups Subje-cts (N =11)
travelling between 28mrno~n. and 40mr/mimi. averageI -17,4 detections. while thQ-6
travelling from 1211n/min. to 13 m/rnin. (N 13) found an. average of 29.3 devices.Z
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This requiremnent to move more slowly-that is, to use more search time-is
supported by previous HumRRO research' in which interviews with expert detectors
from Vietnam indicated that. over 58* .felt that they did not have eanougli -time k-~ search
properly. Data also reflected a decrease ii the rate of movement as the likeliopod cf
enco ntring mines end boobytraps increased. There were numerous commenits from th2!
detectors who were assessed to be experts (N =8) about being rushed whillp on
apetions. which made the. point mans task even more hazardous because of redliced

I-s-detection cz~pability.
Traini& Imlication No. 1. Thne obvious training suggeto eei osrs h

requirement to movie slowly and carefully, when moving through an area uecd
of cD-atainifig these devices. Trainees should learn what an adequately slow pace feels
Ui-e. I~il xrie hould emphasize this point and provide sufficient time so that
a trainee is not iushed while he is attempting to negotiate a mine and booby;trap
defection coirme. Training for commaders should al1so, stress the requirement to
avoid ruhing deetors by providing adenuate time when planning the movement of

-~forces thr-dugh an 4re;' suspected of7 containing min.s and boobytraps.

Efft xeldeo

During, initial orientation for the field tqst, the men were encouraged to put forth
their best -efforts to detect the concealed mines and boobytraps. However, while they
-were generally coo~ntive. it was anticipated that there would be a motivation dlifference
between individuals. To record this difference, evaluatora were instructed to ratz- the men
oi a five-point scale (unsatisfactory to outstanding) upon completion of a cour.-
Mvaluators were instructed. to make these ratings on the degree of effort exhibit-t-d, rather
than on detection-success.

-As with set" * ie the amount; of effort put forth by an individual was related tc-
detection success. For example, while the overall average rating for effort expendod was
between good and very good (3.4). and for detection was 24.6 devices, this varied

W. considerably between groups. Subjects listed in the fair category (N = 14) averaged 20.9
detections, while those in the outstanding group (N = 11) detected an average of
30.9 devices.

The need for detectors to have a high degree of motivation was Also noted in theIprevious 14umiRRO research by Maoxey and INL5gnez. Discussions with "xpert detectors
from Vietnam indicated that many felti that voluinteers should be used for this task, as
L. qy would be moe likely to be motivated and therefore wr_41i probably do a better
jonx Mlany of the expert detectors also attributed their _iwn eetiein this area to the
ext.-a effdrt put into this task,- rather than to any special mental or physical ability.

Tranig iplcatonNo. 2. There are a nuber of -measures that can be taken
in tmint~sg to mphasize tse importance, oiF motivation to arhieving detection
prof icienc--y. Ms a imi atep, all trainng of this. type should include art explanation tif
the impodiance of givingE mrximum effort in a &Alectiwn situaion Without using
"s'ar tac'isinsruton zhould realistically portray the danger involk-ed infaln
to detect these,- deVices. This tcan be further eriphasiZed by the use of realistic mine

Thin should-enable trainees to recognize the contribation of motiatia"on to success.
For exaraple, two gre-ups could conceal mine-s arid bzobytraps in ass, -ed locations
and then exchangde aleas to detect thle athex group's devices. The %inning group
vould ).e rewarded in a way that would recognlz2 the importance of extra effort.

=qj J.L .and aL a r, GA3 A Study oj Factors Affting.74irc andi Ba bytrup Detect in. Subject
VcOpewt ~aonsdieralkmr, Hum'IRO0T hu~ Report 73-12.,Ine 1973.
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Training for commanders should inide instfuction on the importance of -
motivation to detection success and on -methods of obtpning a detevctors. hes
efforts. These niethods. could include ipsiuring tha-1 detectors are net r-qui-red to
perform this task for extended periods withirft-relief, a-nd recognizing the detectors
contribution to the sucess of the unit lby apprbpriat awards or other
special consideration.

Search Procadure k r sp c dinte7ri ad

Durng, the bif instrction period, procedures for detectig concealed mine.- and

danger from concealed devices might be anticipated from several directions. Postiblz

left of the trail- (for DH-l0s and Claymores). acro!ss the trail (for tripwired grenades), and
on thme trail (for pressure-.type antipersonnel mines).

The triees were told that most expert detectors front Vietnam interviewed iii the
Maxey and Magner study said they had used a combination of area search and footfall ;as
their primary detectic- technique. T1his procedure was described as: first. lookin-out to
locate anythinglAhat appeared out of place; secoind, looking right and left as their gaze
was brought back in; and, third, looking carefully to the immediate front. It was also
stated that while ;be expte detectora' techniques varied, all used a systematic approach
to insuire the coverage of all danger areas. Trainees -were told to use the procedures that
seem to work hest for them, hut a systematic apprb~h to isure complete coverage
wzs recommended.

No significant difference in detection successt was noted on Comrs I among the basic
rocedures used. Almost half of the subjects &ose to employ an are search/footffall

technique. Tbz-neizt 7nzest frequmt =choice was jwinmily fo~fSI1 with some ame
as-arch (26.9%), followed by footfall(1.5) primarily area seaich with some
fautfall (8.6%), and area search (3.8%). It is clear from these figures that most-trainces
used a procedure involving the footfall technique at least part of the time during
detection. In some instances, evaluators observed that footfall-criented trainees became so
preoccupied with search for on-trail devices that f hey missed above-ground offl-trait. iten!e
that were relatIively easy to detect.. This would, o~f clourse, be extreinely 3-azardous in a
cormbat situation, where the presence of enmmy pzrsunneI must 2iso be considered.
However, since three-fourths of all devices on thscourse were on the tzeal, the detection
percentage for these individeuals -&as not necesaRy iovv-.

Thbe use of thme combiaticam are -arciifootifal -method by the highest percenitage Of
the subjects appears to refinforce the opinion of *xpert& deteer..ar frorn Vietnamn a.- to the
Value of this teChanicine. This method would be eiven more appropriaie for a combat
situation w.here- tz -hreav of e-nemy action must bsi considered in addition to 1411 mint
detection task.

Tfraininig implieatior, No. 3. The suggestioa herze is to include the iara
searchlfootall pm Cedhare in the trainin~g of mine and bc-otmtrap detectors as thme
recormn. tnded techniqule. Also, as a part. off this mehUzd, deteciers wouldi be tme
to use a systemnatic protedure to Insure coveiage of 4i1! danger rweas.

Basic Eletection Cues

During the detection !nstruction, trainees we%,- told to look for certain basic cums
that could assist in thme detection of conct-led mines and boobytraps. These bassic cues
were described as 1a) variations in the environent and (b) enemy errors in concealing the
device. Environmental cies included varitions in color. comoufIage, vegetation, soil., size,
shape, and texture. Device convealmerit erors hzdduded inadequzze or Urenewt-d



cnauflage, disturbed vegetation or soil, exposed triggering dpvce epsed mieor
k_ boobyfrapi, continued use of t~he same technique. and placement of devices in arxe-as ta

can be anticipated by tactical conditions.
TRainees were tod to tell their l-eVaiuater what basic cue had helpfd themn deect a

mine or hoebytirap. 'Ile basic cue could be any of those in the categories discussedI N during ihe trainiag perod or others considered appropriate.
-~a~lsis afth basic cues that were reported indicated that vwriatons in color

were listed most freq7.erltly 129.6%), foliowed by va.riations in texture (21i3%), exposed
triggerig dsvices (143.9%31, 3-nd vntiations in shape (14.0%).FDevices deteeted inost frequently -,I* variticns in color were the Sdiuinine. M25

-antipersonnP4 mie, M16 antipersonnel inine, and Claymnore. "Abe initial cue Poseid v-a
geiefdly the contz=s of a device's color~ with its back-run, hihteled to further
investigation and generafly a success-ful detection. pud hc haI

Devices detected most frequentkv by their shape ---re the 105mm artilery rewno
aud the D1{40 (VC (iaymore). Altliojzeh these devices were camouflaged, the tm---ees
were apparently able to detfct th~em b,- the characteristic shape of their exposed
portions. A high rate of deethwas noted for these devices (78.8%) as well Ss a
sizeable average detection disja; 4.5fe

pnexosed tiggeig device wras the cue noted most frequently for the tripwidred.
hand grenade. ThMe thin wire stretched across the trail at varying heights and angles had a
high detection rate (77.5%). but a rather short average detection distance of 2-9 feet. The
relatively high detection rate for the tr~wfres was probably due to a combination of
factors: the fairly open areas in which they were employed, the more frequent use of this
fvpe - drice, and the presence of most tripwires above the trainee's knees Wthere seemed to
be more difficulty in~ detecting tripwires placed below the' knees).

Wifle not listed as the most frequent cue for any one device, device texture was
second in unotneoverall. Trainees frequentLy expLainted their choice of the cue by
saying they had noted the reflected light11 from-an object, for example. sun on the
exposed part of a Schunine or on -a tripwir'. Mus intial cue led to further investigation-
snd, zeneraly, a detection.

~aiinglrnllc r~ o. .. tziri i sgesAtiavn in this ara-L- ruld be to
inciude insfructib~i vn basic cues lkf the type juist noted) tIM should be looked for
dmrig search. A detailed discus-sion of umns of reiognizing these cues should help
an, indiiiddual io intr.ret such si04s as be rao~es tbrough. an operations area.-

When there -is a ztpeciai situation. trzining enphasis should be plIaced ons
cues catiitalv -popate Eo such an aren- For example, if there was a nobceeble
-diffference bet-ween the color of th* vEgetation and the type -f devices employed by
the eneiny, color would be the tswirorneniai variatioii stre.sTsed.

This e~n~kaS6- on incre&sed attentio'n la the 'low to koki" aspec.t oZ
deiec- ion is alvo si1 ported by the pieviouzt H=uRRC study by Nfaly and N.zIgner.
wilere irntervie-ws with expert uuep~ecd dtecors produzced re-coin-
mnedations for imrnpoving uiraig i minv' and boebytrap detc-z tion. These exp-,ets
felt that the present traiing emphFasO ia -ot.ciiL- midividuals what t- ItOok for and
wbem~ to look four it w~importaunt. Howiever, wany thou&h_ that more attention
should be ueid to instructiorn on how to look for these devices. %- as wngested thai
"his instruction b-, zimilar to vrLsual L-acker train. ie heepasiso
%aegcniipth mpassiso
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General Training Suggestions

The folloWing general suggestionsfr improving visual min n obta eeto
training are based on eurwat and past zxeseach in this area:

(1) Utilization of train-ing time. In planning training for mhne a-rd boobytrap
detection, the maximumn amount of available -Ainng time should be
devoted to practical field viork. When time is limited, lecture o= crnference
periods should be restricted to teaching the folowing topits: basic finfolma-.
fion about the Itype of devices likely to be encountered, wher the enemay
may emnploy these devices, and the procedures to use during search.
Hlowever, trainees should always be givenm an opportunity to detect
realistically c~ncealed devices in a fiekl sii~aation, andA required to use
optimum movement rates during search.

(2) Ty.pes of enerny mines and boobytap Instructiorn on this topic should
provide information on the basin mines and booby-traps employed by an
anticipated enemy. Possible v-&iations of these iasic devices should be
discussed. Trhe emphasis of this instructi~n should be on means of detecting
concealed devices, rather than on a detaled krlowledge of the workings of
the mines aind booby-traps. Actual devices, work-ing modes, andfor
reasonable replicas should be used vrben possible. Various fuzes and
inethods of ictivating these devices should te discussed, to Provide
additional fletection information. Such informiation may serve to v-arn
detectors of the types of danger to be anticipated when encountering
devi acf-aated by different~ techniques-for example, iziprvires, conamand
detonation, pessure initiation. If it is anticinted that locally improvised

- .-ines and boobytraps may ae encountered, exa~rples -it -!ese devices
should be discussed.

(3) Employment of mines and boobytraps. Instruction in this topic -chould
.- Cvid n.forM11=07n on basc tactics :-uid tcehnques enipl-ved by an

anticipated enemy in t1he pat. as well as any known future employment
plans and c-apabiitiesL This instructiom should include (a) information about
Ithe locations in which the enermy most frequently emnploys mines and
;300bytraps, (b) actical siiuations where their use m~ay be expected, (c) the
numbers and typos normr~aly emnployed under various conditions, 'd) the
enemy's skill in conccaling devives, (e) techninues used to conceal them,
(f) speiid mine urarning a;ystesns used- and (g) mnrethods ul' protecting mine
fields. When training for detection in a specific opuationa] aurea, thi;
in.fobrsnathn should ibe tailored tc, anticipated operational conditions.
Further. it should utilize all available intelligence c: -fie enemy's recent
mine and boobytrap activities.

j44 Preparation for flild detectiion. A tactical walk througb az prepared area is
suggested as an appropriate type of training to orenare an individual to
negotiate a field cetect-'n course- !his ca-n be ateconmplished by baving an
instmuctor guide !i sniall goup (5 to 8 men) through an area containing a
numb er of mines and boolbymaPs concealed as they would N- in an actual
combat situation. ' The groups voluld be told to ba .Aert, for any cues
indirative oi the presence off concealed devices., Upon. reaching_ the location
of a concealed device, the instrucr would noint out and discuss the

variouscue Lha ca asistin the detecion of that rarticular device. The

instructor also can desisgnate point mnen an an alternaiingr basis to stimulate
ine~tas the group moves bruhthe area3. When a jesinated paint. mar-

dete-cts a c~vc.he &tould point. out and discussa the cues tnat helped him
io fid the devie.- The a-?ortutty to see reparesenmtatiMe types of lmines



and boobytraps realistically concealed and to dis-cuss various detection cues
should prepare tainees; for the next phase of training, the field
detection course.

(5) -Negotiation of a field detection course. A field detection course is
effective in providingr a trainee with the opportunity to anply- the
detection knowledge gained during istruction. When fxossible, the course
should be in a field environment ski-nlar to the =-rea where future con-fict
is considered most likely. It should contain a variety of devic s and
employment techniques representative of the type discu&-ed i earlier
periods of instruction. The field course should he long encugh to provide
a rea-sonable -diiance between devices, to prevent detect~irs frnin
anticipating c. ~cealed locations. The degree of detection difficulty should
vary with the state of training. A course should become progressivelyI
difficult as trainees have additional opportunities to practice their skills, In

& ~order to increase motivatin, the courSe: shqould contain somne devices that
react when not detected-for example, a small explosion, whistle, or
Scattered liquid-.

-An instructor should go through the course behind a small group (2 io
4 men) to obser'- their performance. Each trainee shonld bE! given the
responsibility of detecting concealed devices on vro. portions of the
course-. eisrco hudnt aht-anesscessadfiue n

briely iscss he ajo deecton -de tht sou~ hae berirecognized.

goo an ba deecton echiqus ntedby he nstuctr. bistype of

()Final field test. As a final evaluation of visual detection proficiency.
tranes houd e-re-uofe to complete -- M ethe. A co-use siilar

the number of d.'tections (both correct and false) made by the trainee. To

thehigestnuberof oncald dvics- orexample, winners may be
givn vryig aowt- afree tmltesacominendatioa, and siLmilarx

rewars. Fiallydepending upon the current manpower requirements,a
minimumi individa stmndard for siccessful detection uerformnce should

tranin, a asessentof achtraneeshold e cmpltediodetermine

a tactical unit-. If minimum sta.yards are not met, partial or complete
recycling of training should be iinplemcnted.-
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Chapter 4

DISCUSSION

IDENTIFICATION AND VALIDATION OF
CANDIDATE INDIVIDUAL DIFFERENCES

A primar goal of the USAiEDC Human Mine Detector Research Program is to
identify individual i an-" aptitudes required for effW'tre perceptual detection. In
order to accomplish this goaa, a list of dcaign parameter ez;,,-ries was dereloped by the
USA MERDC (see Table XV.k), 'Me objective of the .wk -4 -seach was to identify
specific variables for each desik- ,=aameter cat-r -y. In Table l..which summarizes the
result of this researm %, Tpeci z indiiual diflfe . e varabies a-- listed accordin to the
appropriate design p: ameter ry. Tw o othe -tegories Resrel Characteristacs ard
Acquired Knowledge) were added, t&: handle those MfYer"s vch were found to -be
relevan buL which were not covered by thi USAMERDC czategories.

The prmary objoective of the Taxt 3 researt-h vn'a~ to --Maui~ U-4- candidate indi-
vidual differences identified during Task A of Projeci. 'DA iIFY. TW s.cts of the
validation showed that four of the 24 specific characteristics, aW-tudes, acquired knovw-
edges,-- and acquired skills were involved in the prediction of mine and boobytrap
detoncl proficiency. These were (r) visual acuiy, fo) speed of wovemenL duting searb,
(c)individual motivation (effort nexnded during sezrWh, and (d)dogmatsm (level of
dogmatim). In addition, it wps found that the level of 4Mties particittation, the means
by which a high school diploima was eaed-&aduatfIn from high school or completion
of the Tests of General Educational Development). mid the number of years of cN.lian
education completed were also related to detecti-on prot-iency.

Close inspecion of the resuts also showed that speed of movement during search-
and indi-idual motivation wee the most important prdictors of detection proficiency 2s
this was defined in the present study. This result implies that individual differences
specific to the field detection situation may play the Lost impoztant le .;n influencing
the level of detection profic3ency an individual wl manifest in the detection 4tuation.

The impact of this conclusion for selection and training for mine and boobytzap
detection is clear. Fhrst, it can be expected that the training procedures developed for
detection are lihely to be the most important factor influencing the level of detection
proficiency an individual can attain. Second, because of the nature of the pe-sonal and
physical characteri-tics ihat were associated with detection proficiency, it should not be
very dificult to locate militar, personnel suitable for tramnig in mine and boobytrap
detection. Finally, hW proficient visual daee-ts can probably be developed through
the implementation of tr'aining that stresses patience and i sTs the motivmtion to achieve
at high levels in personnel who have at least grachatd frowi h h school and who are
opmi-minded (scored low on the dogmatism scale).

RECOMMENDED SELECTION AND TRAINING PROCEDURES

An additional goal of the USAME)RDC Human Mine Detector .--gemch Progprm -m
to develop a valid tes, or te-ts for the selection of high aptiude tmaiees and to
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recommend appiopriate mine detwction _tzaining metho&s Tie o b,-c t i ve of the Task C
research was to identify ap-3moor-ate selec-tion and tranig methods in sapport of the
USAMERDC obsectiVes. From the results of- the malidadion, it was clear -hich individual
difference-vrrbles were pirediltive of detection proficency (see pagems 24-28). 'Using this
informati6ii, a selftlion tesZ battte-y (see page 32) was recommended-. It is believed Viat if
the battey is used as described in Capter 3, a hi&h quality input to training programs
desiged -to develop highly proficient detecton wif acc-rue.

Howevez, the results of. the validation suggest that much or paniaps even most of
the individual's eventuxA derection performance hinges on training considezations as

- o-pposed- to innate abilitie* that cotild be unco'rered by section testig. Further. the
pres-ent research suggests that training should emphasie factors influencing the conduct
of th,.' deteccion task~ saubstantially more, and pe-naps de-emphasize t-he e~d -products of

- the task 1hr. i% raiing should much more strongly emphasize to trainees that they
should m~ove slowlJy, and tha! the more effort one puts into the-task ihe more succ;-sf.-Ul
he vll be. This should not preempt istruction on cues and types of devices by any
meare. l~ather4-the siggestion is thai 2n approzirixte emphasis shomuld be given each aspect
of training in uIew of Mhe rekitive cornrbution each aspect -ws felt to add to prom
ame in the present reqeairh. Traiig recommendations develioed b~y the project
IDEITIFY staff reflect thi philosophy.

To aid in the implemant.ation of ihese recomweida~ions, genered stzggestions, for the
conduct, of training mre offered. It is expected Uthat if these recommendation-- and
sugesions are implemented, high quality detectorc be frained to meet unit require-

ments i future combat sitsuations.7

E..jMN F-ACTQRS DATA ANALYSIS
False Detections

1L-,,s tUa 2% of the Course 1 detectioens weefase, wchile ju ~ 22M of the
Goias-- H sx-i M1 der-Ions~ wte falise One possiFle epnaiofor this resuh. is tihas
( urae I detection cLu'.t mav have beeaimr ai indhiaor of he presenmce of a idevace
than wdre Course 11 or M- dPeztion cues. Under these conditons, i. would be expected
that oil Course 1 fase de-tections would not occxw ery fruently. lfovtever, on

* GrrssU aad I ffahze detfections would be- expectead ftequmd];ly.
-Another possibiit is that the itexia f-cr mamig a dek.eeion wtxe es trnen'

aouLed on Cormzes U- and Iff than on Caurse L it would follow %hat as the crifteria for
making a deeeno~n were rela-xed, more fhlse detectinns wo"i1 ', be I.Myl~ to oct=z. As a
aonseqzzence, the frewquenc-y oi false detections on Couraes HI ad Mi would be larger
zidetrp- to Course L.

Detection PWiciency and Accuracy

Thbe average detection rate was high-est for the road course, next highest for the
wooded coumse, and lowest for the open coun-"y course. The acueyof responsm, was
highest ZCr the woo-ded course, next' hghest ici the open country cusand owest, for
the roa-d course.

These results would ap- tw indicete th- vinia! detection im a wauftded 8--M SiMilar
to the type studied in this research should pjrie both an accurate a-nd a proficient
mearz, off counterin the mir.z and boobyUran threat.L For open fedundez SiMIlr
condition, a lowers accuracy --ad pcoficiencty rate might be anticipated compared to the
wooded area. Finallyv for road areas smilr to the one used in this study, a comparable
detec-don rate and a lower degre of auracy m%#A t ; expected compared to !he
Nwoded area. -
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Effect of Z aWsce Size and ErnoloymriWt on De~te~.m

7%e results of the ease of detention da-ta amalses reveale tihst the vime of a-mine or
boobytr.-p der"e had a definite effect rum =t defcetability. ThLs seems to be a rather
sixune effect, witLh large objerts being more e-Asil cWt, perhaps because the, wre
ha-rder to hide. For examrple, DH-10s were -more deteeiable than bend grena-de booby-
trapts. Ir was also clear that whet-her a dceis employed above zr below ground wil
zffect its detectablity. Small! devices bwmied in the ronsuch as M_16 or IN425 Anti-
personnel Mines , were harder to detect 'than sunal devices enployed above ground, such
2S hand grenade boobytraps. These result suggest, tha the optima]J mine or boobytrap
device should be very -2nall and be burie in the ground. Law rates of detection for- W'- ese-
evices -um be expeted

TIhe resul-ts of the analses of estimated detection distnces tended to agree with the
results off the detectability- =Wjsm Devices that we-i detectled more frequentizy also
tended to be detected farther awky thaRn devices detectedA less hrequentyv. Thus, it would
appear that size was a major factor influencimg the &zecailt ofmnsadY'b~a
divices employved in the present siudy.

Relationship of Findings tco Prior Resea-ch. The ret-&-s of the currentreseorch tend
to agree with the findiags for the detection of saufae laid munitionL'0 la botb types ef
detection situations, some individuals zre very ' goed" at 5nding devices that are not
readily vfsible toe the human eye, while othirs wre nat. Furthm,, in both siuto~,general
ability is significantly related to deec-tion perffmmance (to the extent that Gf test
perfounance and num~ber of Years of civila educatioa refle. general ability). Finay, in
both situations search time is Ire!laleLd to eetection, perfrmsne since, for a fixed~enith
course, sea.'ch time is tie inverse of aarch spetd. The implication of the.- results is !h-ati
mhe skdis, emzployed. during tle detection cd surfac laid munitvi-. andrmines and
boobytrps are probably highly simar

The curr-ent findnig also support prim luiinRO resean-h mn this area.2

-Anlysis of data gathered on 21 individual difference vari-es yielded on;ly two signifl
ant reh-tiNsbips between deection eomertise and these va-riables, in the pnesezA stzd..

cone-elal analysis (:vee Appendix A) yielded ornl-y t'e s i relationships
tr <.01) between detection pefformance and the 27 variables assessed in the study
(speed of movement during search, ef fot erxnen-ded in search and naeuber of years of
civniin ecain.r =.62, .57, and M2). -The cw-nent results :1,us continue to suggest that
huinan mine detection is esnizlly an ndimensional ablitym that is reate to o. 11y a
surail nwnber of specific indivkIdu panxineters. 7Te inmplcation of ther!e Einding is Ltaa
future reseeze in this area should b-- orkented tov.=d refining the nremsuzenent: of the
inviualf ;mfrncslsoiw to be relatzd te dbitcii" pexfomrawnte-

I Qarioek 1.. a- Bad~n. R. THUz Faccs in _live Wze-ve Am 0-r-effe Y- VimA Dekztk-
sm sirm panrepr- for preeaizucz a biz rra' ITC - W-k G=oxP S. WeWrr
-qd.y Qroup Se&hr, OCtabe 194 1.

jM~ry J.L Mn ~aper. M~ .. A S.-y of Fedt= Affe.-inV AN: =zd B*Obytm-P O~riccn-
Stft Vcrib~s ornd Hu OTedci Re~ 316 Jane 1973.



- -CONCLUSIONS

4- Th~Ms&-renort presents the resit of research conducted to identify and vaikiate a set
of ndividui difference variables pedietive of h-urm mine detection peffor.mce. in
wcviti-i it discusses pers-onnel selectdon and trainn mehods i6; hubxan min-e and
boobytrap detection 3dea~ifed by the staff of Project IDENFFY from ass-zzuent of the
-EsuIts of the validation.

To accomplish Mtis research the fcdiowing systems-vwayti step wre implemented.
First-, the potential characteristics aptitades, 2nd awaufed si~ills involved in the detecton
e. niie 2nd boobyireps were identified by:

(1) Dieveopment. -6f a job model that identified inputs into the personnel vmha
vezfam the detection job and outputs limt may go back Wno he job
envfronment.

(2) flevlopxnent of a psychological aays in oider to deteuninre the qmxwIfie
human rognilire anct pmeceptual au-4itudes tha ere le to be noe.

(3) A reiew of psyhological literatue to identify indivdual diffserences that
bPaVte been shown to be zelated to viuldiscrimination.

From this research, several candida-te variabves were identified, and re*A to mhe
~Zhjvt;- desiv, panumety categories: physical! chaaritics., =.--ialaateti

natives vpiies aca skill, and

Tb test the fheoretimalabommm between these mzriabless and actual detectio
pai ornanea validation tha--t tested.17 imriablee which were jdped amnenable to

ractILca emmenrt -Was cnducted Fourteen oa those vrab win-e measured by
iIencl-d-papa test instrurents, -wh~ie &re- of. the rariabims were felft to be best

measwxred during the conduct of a field detectic-a pwrozzcienqy test One hundred and
eleven infantry -41T graduates fhrom the 197th Tnfhmtiy &igade at Fort Banning, Georgia,

nripented in the vali=aton and the results off the study were assessed by statts-
tica anlym

Ffroi tie -malidativan of tie cendidate predictzor v=-riables, it -ws found that soee-d of
mo~vemnent during search and the effort that appeared Ito be expeaded during searchb were
the prinmax predictors of mine and boobytmp detection pezfr-tnn.nce as it was- deftmed in

this swcdy. Oter varlables identfied by the validation analysis s; iinportaxit predixctors
were: visua acuity, !-e.el of activities parfichion' mueas by vd ch a id-eool
diidonm was ea-med (by graduaion or by compl-etron f he Tests of Gerieal Edumacatol
DoMpmentl, =zumber of year of civila educatiw ompAeted, amd ;vel af doginat'.- 2
Based on these result, it isQ clez: that individaal 4n erencm. exisL the. =te rmedicLh of
deteczion performace in field sitmaions.

In adffitir-n to t1he resmlts or the selection validation, a large quantity of human
factors data involving the v-is"l detection of rmne and boobytraps was collacted- t was
found that larger devices fthat war aced above groundl vsere derectad morme often tiam
suiaB devices thzat were eithe:7 eozpleftely or partialy bufied. -Also, exact detpetin xae
infurmation was devaloped ora spedx- type of anipe-wme sn anZ-ak in& Ii

Z~R2es (19460) Dc paliCV Scalt.



hmformationis, of cotuse, gate useftal to personnel invoved in the dewelopment of mine

As a (bial step in Project EDEN~iFY, THirRRO research andi technical pEsonnel
amassed the resuts of the validation and develojped recommendations for appropriate

ficiency wa-s rec-ommended. to consist of two paper-and-penti tes.'s (sn inventorw of

-je-m O - axschooling completed, and whether or not the camadidate hsrche
-high-school diploma an.iffo, how it was obtair*4d.

Finaly, there wsa- =usewn of how the resuL;s of the hcxzzi shoud be used to
select, pei nefo et=. into zaining for mine ad boobyt,7Lap detection. Sr-eal of
the mcee salient taiing reomedtosWere:

(1) St-s the- requ&rement tmv lwyadcrfly, in an area suspected 2
of containing mines or boobytraps

(2) Emphasize the importance of motivation to achiev;ing detec .-on proficiency.
(3, Ineclude the area search/footfall procedure in trzlni- detectors.

(4) ~ h icukisntIoni basic cies to r- N looked for duing search.
~)Deivote =----..-um available trainig time to pac-I 50e3d work

(3) _pxovWd h-fonn-atiei, on tbe basic mines a-ad boobytraps employed b~y an
zntiited enemy.

j77 Provi~e iformatian on indic employment tpztks =nd techniques used by
an Utpated eneipy.

(8) A tzctSca w-A tbrough a mnined rea. should precede negotiation of a fied
deection ewumes.

(9) A fieid detlectio course is recommended as an effective way of pzovidiag a
zinee with the opccor~mity to alythe detection knowledge gained

duiginstruction and Of C.-2Iuatin LAS proadcency pr=o to, n
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